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(57) C^St] 

:ism J a k b'fe J;l>*-9--t' h ^v^^-f ;!/ 
[^fiScl K^14«<0-r>^-7rnya (I FN 

a) mm-fhij-fymiciit^^'^^m^'^^mm 

ffitt^ffi* t fc lS!i6 5 C %^ty7^ So 

mm 



(BDlnta* 
C12N 15/54 
5/10 
9/12 
9/99 

C12Q 1/48 



(2) 



7- 1 0 7 9 8 3 



m^mil K^14«©'i'V^'-7xa>a (I F 

Stt7 7 5 'J -o ^ ^- 1 oi^^tc ^ o xw<.^m^m 

JS^?: ? 1 1 tilt- •9-^' h * c. CDT'S) 

5^*^ 1 <D:^ri*o 10 
CiS*« 3 ] K^-r h h 

1 ©73)io 

CiS*«4] a k+-?— lf*U a k K J a k 

2. fc'<i:t/Ty k 2*^e)%SP*^e.S#?*nSt,<DT'$) 
1 cDT^iio 

CW*S5] KJ a k*-?-- €*<J a k 2T'aBSW* 

(I L-3)\ ^iK^-v^'n77-i^i|fM6^3n^- 
^iJSlEg? (GM-CSF) , xUXnd^'t'x^y (Ep 
o) . wmM::iu=.-mmm'?- (G-C S F) . -r>^ 
-7xD>-y (I FN-y) . T'n'^^^^y*;!/* 

[is*^ 7 ] ^umiwm^nm j a k t*©^ 

^mKDyjmo so 
vts^-L,ti^^ii^mti-^^mmix^i><ox'$>^mMm 

7®73ffio 

figtl©*^«^KK^tta)iatc#A-r 5 C i: J; o T. 

1 0 ] mm!S.m\ mi ak ^-r-^icnr 

[W*^ 11] K J a k OiSttfk^PI* L W 

X. m) a k+^— If <D?g14^IiI«-r 511^^1 o;^ 

^triW. KJ a k+-?-— lf©7>^=r::iX KJ a k 
b'<D>5>X-ffitt?^^^M<*. *3<fct;^J ak 

nSII^Ji 1 1 (DTiiic 50 



Cil^^ 13] J a k+-f-4f©S14{t:(CJ;-:3T^© 

CiS«S 1 4 ] S«^«ffi*<^*1^tt«£Dj§f Iti5i 
m^mi 5] K1^1tiSll!S<D, ^<OStt*^J a k+:>- 

-■ ^^^D?stt^^:^i:^■f'/^sn5-t'v^^-7x□ya (i fn 

16] K J a k :^^:»— <DKK1^ttmF*>IO 

m^m 1 7 ] mmmimmp^xm j a k tf;& 

tt.mj a k+:f— lfOM^^iSJ65i»«®l SCOT? 
mimi 8] ^©rSttA^J a k+±— iforSttfkt 

i6<o«^^ii7?feoT, mm.mi<r)mi a k+f— tfco-r 

[w*« 1 9 ] m^m 18 (o^mkxh^x. 

(a) mmmomj a k+:>— if. KJ a k4^:^-€ 
/->y=OA.K (ATP) , ^SH^^i—iif^yyr- 

f^x-m^Lxtji^m 1 R^-m^^^mL : 

(b) K^lKiSil^tlt, Kffifiicil^t^ig^LT:^:^ 

mzKii^m^^^mmL ^lx 

( c ) 1 SiSig^tifcJ; t>'Km 2 S/Sg^a*©. 

^i^m^tgtc^ij^nfc ») A.^^wr 5KSK^«l^±J■r 
'pmm. mmmn. mj a k=iFt-€<ommtic 

Cli*« 2 0 ] KSa*^^ J a k If S fca. K 

J a k+:^— IfcOSBOA-KlkgPffi^^ty^^y^y h 
T'^^lf5l<«l 9 0:^So 

[Hf««2 1] a k+-?-— tf*^J a k 2T'^!3, 

^77y^>hA^^J ak2 (E?iJS^2) <D7=./m 
1 0 0 0-1 0 1 5^-§-€yt.©T'$5ii^^2 OfOTi 



(3) 
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2 2 ] ^ cOSttA^ J a k +±-Hf cOjgtt {kt 

im^m 2 3 ] m^m z z m^mx-h^x. 

( b ) h ^-r <fc 50J^©m<O^K1^1SfflSa<O 10 

^ 2 mmx'&-DX. mmm(omi^rzi,imicmm]S.m'^im 

(c) K^iatbi^i:, y&.<of)fy.mt^^mimm-^ 

nfc7xyi/VH!3A.g? (ATP) If/^y 7r 

(d) mmzmmt. yiiL<oijh.fi''mm^mi,^mm-£ 

t^r=7xy->VH^)^K (ATP) ^+:^~^^>'^;/7r 
-*T'ii^LT*^m2K{S?i^tl^Iii!L ; ^LT. 
( e ) 1 <fc Q-^^ 2 ^^Hi^^ 20 

{f. iS!iafi!ctl«> a k^i—ifcOifSmtic^-oX^ 
[if 2 4 ] ?-(DgttA' J a k b'coSttftt;: 

So 

Cil*]S2 5] J a k+-f— b>P.K«$nfc, J a 
k 1 ©757^7 8 6-8 0 4 (E^J#^6) . J a k 
2©75/^7 5 8-7 7 6 (iH?IJS^5) , «5j;r>*T 
y k 2amSm^S 1 9-8 3 7 (E^m^7) *^?)^ 

k 4f (DrStt^PflS-r 5 C t ^ < K J a k ---b* 4o 

CW*]S2 6] ^^ft^OJ a k 2+-^— tf^rn-h- 
ti. D N AE?J*^*-r«#8i^nfcD N A^^^o 

CifjR«2 7] KDNAE?iJA^01 -3 (iE?lJS^ 
8) lcS^tl§:^X5 J a k 2 jie?iB?'JA^P)^«^n 
/cfeOT'fe^. Il5t<^2 6©«S4a/c:DNA»?c 

2 8 ] Ti±»rtT* J a k 2 ^i—M^^M 
■t^CtlfX'^^m^mz 6®^^*nfcDNA5i-?^ 



[000 1] l»a8l!iSI55feJ:DT>a%TT-%Snft:^?« 

0. ROl DK 4 2 9 3 2{cS-:J<7^';*^^aS 

^^m^^xrsttxrzc u-ox. 7^u*^SH«*^B« 

[0 0 0 2] 

^nmwmf^. ^re.{,cpL<{i. *^K{iJ-ak + 
tf 7 r 5 U -co^ v-'^-ci^-f h ij^ymw^'&.Vc 
lcB8L,'^e.lc«, ^mts^^hij-^ytj ak+-t- 
-<f7r 5 A-t©tBSSJS©|Sl^. *3J;D*ii 

[0003] 

1, c^>r h:ti-fyt-'mmcm£t\xi^^mMnm'ficx 
^mmci^^t^ctt,cj^om^m>.!s^mmLx^^ 

§o •9--l'h*-rV(0^g{*{4 2O(D±fc§7r5'J-> 
o$0, ■9-f'h*i'y§g{*:7.-/^-7r5';-i:^o 
i/y^i—^^^tiiX-^^-y r 5 U-fc;*cgij$n5„ 
[00 0 4] ^uiyy^-f—ti^^wx-/^-yrs.O 
-tcmt^^^mi.. Yti-cy^mv(-m-^iy'fi-)v 
(D^m.mK\m^t^-mnm-&x^^mm^uiyy 

5 U -tS-r 6^3 o©«igW-9-7^/;I/- 

T'lC^ttenS (-V-fX Y. . Ann. Rev. B 
iochem. 57:443-478 (198 8) )o 
m 1 •9-7^;V-7'(DSSWi, ^cDiMSS^I- Y:^'<y^<r> 

zmoi^7.7--<y^mu\c^tsm\m.mm^%>^^m. 
^iiLx^m-o\.ff,n. ±j^ii5aB? (egf) tY3 

y7.7 ^-^y^^§mi~ a (TGF-a) 
A''felf?)n2) (■i'-;l/U-y^, A. 6^ Na t u r e 
309:418-425 (1984))„ S2-9-7^;l/ 
-7'tcM-r?.Sgi*f4M§^Eg«»t LTSIIfSC 
i: L . 'T i'X >; y ( >J -y ^. A . 
P). Nature 313:75 6-761 (19 8 
5) : xe:>-, Y. P.. Cell 40:747-75 

8 ( 1 9 8 5)), *5<i:dv>x'j ymmm=?— 1 

(IGF-1) (7-;l/';>y^, A. P), EM BO 
J. 5:2503-2512 (1986)) *^fetf ^tl 

So ^3-9-7i^;i/-7'ts-r-5§si!^«. m&wmm. 

<D#fii:^-<DS«0}iAE?IJ (7 7- 1 0 7<i<D7 5/ 

m3^t:/i/';i/-7o§gi*tLT, ifli/jN«S*tifgH? 



(4) 
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O^Si* (PDG F-R) (-V-xV, Y. 6. Nat 
ure 323:226-232 (1986)) 
o7r-i/*^gH? (CSF-1) (i/x7-, C. 
J.?). Cell 41:665-6 76(198 
5) ) trnfibti^o 

[0 0 0 5] -^^hti^y^m^X-z^-yy^V-ic 
^i/Xr-r>i: 1 O(0WSXWS^^-7 (E?iJS^: 

^mmi'^^xs^(D\m^ts o^^y. J. F. 6. s 

cience257:410-41 3.(1992))o 

[0 0 0 6] ttiiF^-rVO^StCfe:^)^;6^t>^-r. 20 

<Oif^T^iS^nTl/^^ (^-V>^V, A. 8. Ann 
u. Rev. Immunol. 1 0:2 9 5-3 3 1 
(1 9 9 2) ; / Vijy. D. . N a t u r e 3 3 
9:27-30 (198 9) )o ^fc. C<D^^V^7.- 

mmLTz (-r-l^. J. N. . Interleukln 
s:Molecular Biology and I 
mmunology. T. Karge 

Basel. 6 5 - 1 O^-i/ ( 1 9 9 2 ) ) o 

[0 0 0 7] lM<D^yr^^)-(0'^^vt)^y^m^ 

t\X\^^^h\ ^'^Ytt^y<D^^(D^^{i^^<om^i:im 

i\ ct\^(D^mw^m\:x<o'd-^Vti^yiy^t}m 

[0 0 0 8] ^mwiy':^i'fmnmxmn<D^(D=eT)V 
tLx. '^\mMf&&m'?<Dut^xs>K>^^hti^y 

o4^>fx^yS§{i(c (E po R) *^fe^o EpoR^^ 
y^-u^^ys (1 L-3) fies«^'\£0#X(i^ 

E p o K^jiL^Lxmmt^mti^^^-t^ (^ 



9) ; ^^"yib. Mol.Cell Biol.li: 
4895-4902 (1991))o JBMfig|^nfc*ffl 
SStC^Jl^Ts Epotic— myCs c — fos> c — p 

i m- 1 e g r - 1 ^^ts-mommmmMiR 

I'O^m^mmt^ i^^^y^. Mo l. Ce l l B 
iol. 13:178 8- 1795 (199 3) )o^ 
ib\n{t. E p oti-Jic»«ttSKOiiJji^D>'>U y 

mwL^mmt^ 0)y^-^y^. proc. wati. 

Acad. Sci. USA 89:6237-6241 
(1 9 9 2) \'f:3.^y^-yt-Vb. J. Bio 
1. Chem. 267:10670-10675 (19 
9 2) ; ^X;l/i:4^^y5^3-<^y^. J. Biol. Ch 
em. 266:609-614 (1991) :^»>5 
Mol. CellBiol. 11:4895-49 

0 2 (1 9 9 1); ^i/h'ytuy'f^a/a,. Mo 1 . 
Cell. Biol. 12:706-7 1 5 (199 
2) ; x-€rye>. Blood 8 0:1923-19 
3 2 (1 9 9 2) ) o C<DCh{t. E p o Rff^^yi^^ 

[0 0 0 9] E p o-E p o RS'&^ff^^ilrStttC^r 

-tftcMbTti?&Ha]e)nTl^^l\ E p o RO:^;V4^4^ 

ol. Cell Biol. 11:489 5-4902 
(199 1) : ai/A^^n'y-r>ri/a. Mo 1 . Ce 

1 1., B i o 1. 1 2: 7 0 6-7 1 5 (1 9 9 2) ; 
"fzL^y^-yt-h^^ J. Biol. Chem. 2 
67:10670-10675 (199 2) ) (i. §S 

y^iOm^ (Mo 1 . Cell. B i o 1 . 1 2 : 7 0 
6-7 1 5 (1 9 9 2)) XHt. ^^H^t^mLm^ 1 
3 0k D acO^Uniz/Wk^nTV^^V^^y/^^J^K^fnl 

xmiti^nm^ctxnm-^nrco i30kDa^y>'^ 

^(Om^ (U Proc. Natl. Aca 

d. Sci. USA89:6237-6241 (199 
2) ) tCctO. ATPC>f-v^>*g|^i*T]KI*tlSiSTt 
fi§^n>/>U>^{l:Si£09 7 kDag«;^)^f^^^ 

ti. 'tnff^^i—'^x&^t^^^^rirco isokoa 

^9 7 k D a ^^7-yzy^J\y^i'-'^ff9€^C^<DWWi^':^ 

[0 0 10] ^ui/yvymitK}^^(>t. ^-(Vio^y^ 
y^-yxayiSy-r (i FNy) tc/SSLTS^^ti 
Tl^^o 3fi¥^0if^ (f^aT-fe^. S c i e n c e 2' 



5 9 : 1 8 0 8- 1 8 1 2 (1 9 9 2) ) tC<ttl. IF 
Ny?b^91kDa^ >y^^®(D^n S/> U ymit^mm 

g^toi-9--r (GH) 

toitrg. ^^^ccn^o^^ffl^^ft4-^;l/^v§g^4: (G 
HR) ^'&^n^/>4^-f--lfOffl^^f'JtCcfcSH§^^-r 
3T3-F 4 4 2 AlfflSacOW^^t G. S. 

J. Biol. Chem. 268:7427-74 

3 4 ( 1 9 9 3) ) tC^fcO. GHlC^^i/^-^;l/g»tC 

fci^TG H m^^ui/y^i—Ad^mmw^m\^ 
mtf^ibmmLtcQH^mw (ghr) 

-X. C. J . B i o 1 . C h em. 2 6 4 : 1 8 

6 5 4- 1 8 6 6 1 (1 9 8 9) :Xhb^vF. S. 

E. Endocrinol. 130:1626-1 
6 3 6 (1 9 9 2) ; X. J. Biol. 
Chem. 267:17390-17396 (1 9. 9 
2) ) o C*<«ifitct. I^^Sft^^nS/yVU VKftl 
2 2 k d^y/^^^S^^^-^— tfSttGH-GHRl!^J* 
tC|WI^^n/c ('>;^->, X. J. Biol. Che 
m. 268:3573-3579 (1993))o 

[0 0 11] i/^i-mVMX\zm^LX\^^^iy^^Lt\ 

4--:^— ?fx-<^h;l/^[p|^-r^^tc. ^S^S^SiS (P 
CR) ?b^5>^tt;tUrr>t^b;t^K^0^^y>'^^M^ 
n>'y4^-:h— If F^^fyr^^^^nfc (^^-/l/^X. A. 

F. . Methods Enzymol. 20. 0:5 
33-546 (1991)) o CCO^i^th/ -"^yfu 
yVm^m^\ I L-3t^S«*M y n. Tec. c 
-fes. J a k l4o<fca*J a k 2^^C?^<(0i$ry/^ 
^n^uyy^i'-^c^mB.l-^^m^^ctiS^m^^ 
nfc (vy . H. . Oncogene8:417- 

4 2 4 ( 1 9 9 3) ) o cn^ay^^ui/y^-r-^^^h 
t Hi ^ n y 4^ — tf ^ ip| ^ ^ n T V > :^ V ^ ^> (7) 

•9-^ Yti^y'yfi-mnmx\zm^Lx\^^^iy^Eoti^ 
CO 0 1 2] 1 y n^i'-^<oi/^'f-)mnmx^(om 

^i$^nrc(h'jdrx, t. . Biood 8o: 

6 1 7-6 2 4 (1 9 9 2))o I L-3SeS»C%31^ 
nrdti!C>^ui/>^-f— tfiD3'e2 0, J a k 1 i: J a 
k 2(i4^-:h— tfoj a k 7 r ^ U -tcp-T^o tf 
OJak (Janus tf ; fe^lHi j u s t 

another kinase ^(^fftl^) 7r ^ U — 



(5) !f$r?fW 7-10 7 9 8 3 

8 

^mMmM^<o=^ui/y^i--^Y:^^y<o? c Rtiti 

*tC^»J^n/c ('>>r;l/^X. A. F. , Proc. N 
atl. Acad. Sci. USA86: 1603-1 

6 0 7 (1 9 8 9) ) o C tl^E) cowrie cfct). ±/c^P 
C Rtii|i^^l!&;^)^K^^nfc 2f@iOg5}gti:MaL/ciie 
^ (FD 1 7i:FD2 2 :mSJ a k 2i: J.a k 1 i:^ 

S) *^ip|^^nrco h J a k 1 iie?£o^^^iiig;^^ 

^^^n ('>^;l/^X. A. F. . Mo 1 . C e 1 
I. Biol. 11:2057-2065 (199 

10 1 ) ) . sterns., ^'i^x J a k 2mB.i'(o^^w^m 

i>F?B^n/c (v'w^- A. G. . Oncogen 
e 7: 1347-1353 (199 2) )o ^/c)?ij 
(C. •^i07r^U-i0^3cDy>/^- (Tyk2) 
n i/y^-r-^ K ^ >y n-^T^ c - f m s jie^;b> 
^ c D N A U -^X^ U --^^-r § C i: cfc 

#gi^n/c (7r-A/Vy/^-^^7^, I. , One 
ogene 5: 1329-1336 (1990))o 

7 r ^ U -ti 2 f@04^-^— If F ^ >0#ft;^)^J(t?gT'fe 
D . ^cD 1 {@ti^ y^^^n^i—^<ot^x<r>^m^n^ 

20 0;^;P4^4^>^;l/Fp<-r>T^$^o ^2cDFy-f yfi. $ 
^tC7^/*4ST^0. ^y^^^n^i'-^tLX(Df 
^TC>#®^^o*^ b L^Mtc ^y?^^n^ui^yt 
-trU V/Xb;t-y^-t— tfi:tiS:^§o* 4^-^— IfF^ 

-^(r>^mx^^SH2^SH2^^^Lr^\^\ Liy^L 

y>'W^tcfet). ^m<Dt>^'euv-wm^^k'^^nx^^ 

§ (/\— z^— , A. G. Oncogene 7: 

1347-1353 (199 2) )o 
30 [0 0 13] J a k77^U-4^-^— IfcOl ^y/^-^ 
-<y^??-7xn>7;l/77 (IGNa) tO>'^:^;l/?gM 

C e i 1 7 0:3 1 3-3 2 2 (1 9 2 2)'; 
7. X. Y. .Cell 70:323-335 (19 
9 2) : i/yY'y-. C..?>. Science 25 
7:809-813 (1992))o 

I F N a tCiS^L^V^^M^Sti Vrnm^CO I F N 

a (ommim^mmmz.mmm'^miix t y k 2 }ie 

?;&^u-->^L/Co Ty k 2 fe^l^fij a k4^ 
40 tf7r^U-tOfiilO^>/^-^ I FNaJ;^^1^(0V^:6^ 

vi:3^y<Dy^^mmmxt(Dmm\m 

[0 0 14] %0>^(O«EM 

ij^y^^t^7.-/^-y 7 5 U -c>^ Vv'^-tcie^f ^ 
c tc cfc T«t- ^ if-Y h >tc ^^BflSffiS^ 
ti^] a k4^f— tf7 7^U-C»/y/^-OS14{l: CJy 

mnic^til£. J a k4^-^— Iftiif-Yhr^^y^tt^-y- 



(6) 
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9 

fb-r^T^a^iiftl-r^o ^^tcti. *f!0^ti. If^^j 

a k ifffittfcT^^n^C 
[0 0 15] *:^B^tc^n(f. ^^Ol^ffl^^J a k 

^<D^4Yti^ytLri>t-^y^-u^^y3 (i l- 20 
3) . ®5|i4^v^u77->^3n--$iMBg^ (GM- 
C S F) . xiJXD.i^x^> (E p o) . SJg^nn- 
-^iJSO^ (G-CSF) . Y>^-7xPy:^yv 
(I FN-y) . yn^^^y.t.;l't>^3J:tfj5ScSj^;l/ 
^yt'^^^f^n^o ^mmt^tc] a k 2^^^-- fcfiO^ 

^B^ti^J ak24^-f— tf^n-H*r^iie^E?ij. ^ 
Scoj a k 2 4^-:^— tf^^ig-r§Ci:OT#^iie^^ 

[0 0 16] I^Ttc*0^fflmc^S{^<O0ffitcoi>TSm 

^1 - 3 : V^XJ a k 2 c DN AE?IJ 

J a k 2^^K*9l$^75y4^y^?^3-K®^£05?^ 

u^^KE^j^^-r (ia?ij#^: 8) o xic^T^m 
m3MT\c7r<t mm^: 9) o 'j^mtntz^'r^m] 

ak2cDNABB?iJ (m-/'^- A, G. , One 
ogene 7: 1347-1353 (1992)) 

yit^XTf.to 7^U;*-^H 5 2 20±gi5a)^ffl (» 
{iffl^^nri^^J ak2E^J(05* ^Iffi^^fo 7^ 
U;f^H{4M2 2 2 6tc^;g,^9] (A) ti5fc(D5f95Tfg 

m^nrc7 7^/^jfAco{4s^^-r On-/^- a. 

G. .e. Oncogene 7:1347-1353 
(1 9 9 2))o 3' l^=i-F^«*tO}S3fflrtc05?^b 
:tf-F(i$fe<05f^ A. G. . 5. Onco 

gene. 7:1347-1353 (1992)) Tl¥ 

[0017][a4-7:t:hJak 1 T ^ / ^iB^U i: so 



10 

n^n-K-rsDN A 

b h J a k 1 tfoi>p^^n/c7^ yg? {m\^ 

^ \ \\) ^^n^n-K-rSDNA (SE^iJS-^: 1 

0) ^TTst ('^^/U^X. A. F. Mo 1 . Gel 
I.Biol. 11:2057-2065 (199 

1) ) o ^^vic^Y^^\^t<L^m^ntcm\<oi,(^^m 

l\ 7^b:^-^K7 6:^^^i(&^0p?^U:t5^K3 5 0 4 

[0 0 1 8] ^8-1 2 : bhTy k 27^/KgE?iJ^ 
^n^n-K-rSDNA 

tihTy k24^-^— tfoi.^r?a^n/c7^y^ (e?ij# 

^: 13) i:^n^3-H-r§DNA (gE?iJ#^ : 1 

2) ^^-r (7r-^/^y>'^-^^7h. I. e>. On 
cogene 5:1329-1336(199 

0) ) o 5f^b:t^K#-^(i;. l^§f1^nfcE?ijC>?>tD^ 
5?^U;**^K3 0 7;6^e>^(&^0 5i^b:4-^K3 8 
6 7T^7-r^o 

[0 0 1 9] 01 3 : I L-3^JS[rS1tfb (Kg) icj; 
^^3S?*l^*^*OJ a k 2-ryif hu^-^— tfSttOg 

lift 

DA-3lfflfla^^gH^*^^5^g6L. li*4i:77ao]IT^ 
ai^fc<fc-9tc I L-3T1 O^r^Mg (+) L/C to 

^<Kgb^o^ (-) ^(D^mmLtco r>h^xmm 
^mm-^iEn^^^^m (nrs) 

mm^T (a J a k 2) . Slfil?»^^^i:^-<:/^K 
(3 0 ^1 g/m 1 ) (r>U^~V (aJak2 + Jakl^ 
T^f-F) . fei)VHi:J a k 1 coffl^^^tc^^/Sf 
^FcOl Sa^ffiT (a J a k 2 + J a k l^^^F) 

J a k 2^mi^^':^^v^Mmx^mm\mLfc. 

S-F AG ET^^J-ffi^L. -Fa-tr;l/n-xtc:^L. 
SJ(Mt6«iJ^ (±/^^;W Tl^Wbfco >^n^y Fti;^i^T 

[OO2O]014-17:ja k4^±— tf7^/^gE 

i 1 e u pj ^fflt/^T^^L/c. J a k 1 ( Ht@ ; SE 
^iJS-^: 14). Tyk2 (2tTg ; E?'J#^ : 1 3) 
*5j:a'J a k 2 (3fT@ : E^iJS^ : 9) *5j:yttiigH 
m (4tTg) t07^/S?E?iJ^^N'r [^Si[ (P 1 u r 
a 1 i t y) =2, 0 0 : Hffl (T h r e s h o 1 d ) 
= 1 . 0 ; A V e 'i7X-r h= 1 . 00;AveV'y^ = 
0. 5 4 ; A v^XV'yf- = -0. o ^^m^^ 

V ti^y-\<DWM'&im^mw^'t^^m.<Dyim\mt 

^vti^yKn-t^mm.&mc^^'^:^] ak^^^— tf 
yr^')'-(o~fmm\\nm^<o ^-^^vio^yi t 
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^^:^cj;'3^i/^^tli.■9■1'^A•Yyf^ffl^cK■r5„ ^©ft 
ffltLTtt. piJx{±\ -ry^Sf-a-r+va (i l-3) 

(Epo) \rm]^Ltzm%mM<Dmmh^{t. sgg 

(GH) tci¥fSLfctt:«ti®ll*^feife.txS 10 

^OfFffl*MakK J a k 2fe<kr>'Ty k 2^^tf J 
a k+:^-t*7r5U-'0^y/^-T'ji/r$n§V'-:3n 

tc||-rs^>'/':-tciK^f5<ii:{cJ:o T^ffif S t O 
*^a5tfe)n, Sfc^nj/y^-^--- ifX-A-^rSU- 
tclSf S p<y/ fci^^f S c i: J: ») ^ti-r s <D t 

Ttt, -fy'i'-u-^^ys (I L-3) , SS^v^n 20 
yr-i/ua=.-mMm'P (GM-CSF) . xi;xn 

.-Kx^> (E po) . mmm=iu--mmm'¥- (c-c 

SF) , 'f'>^-a-r'+y;<jfvv (I FN-y) , 

®^*^^--r h ^f' va. J a k b* 7 r 5 U -<0 1 
&^\.m^tivjL±(0)<y/^-(D=f-a'yyvymit (jitt 30 
ft) %ecfl6;'3^»c3v>TlRl^f SCtA^T'tSo ^ 
'<hi]^ymWHCi^<mmf^V<D} a k+:h— tf^f-n 

■^uygEfkfi. mymi'ayy'eyi^ai- 

tSc OS 13. ^ayyuymiti ak+-t— If©**^ 
cD-f y e h a t"SiJ^«-9-'r h ;^'l' vKSfgcOiMflS 

h *i' yffm^m-fr-r^ j a k t'ostt^Pi^-r 

SCi:{c<J;f)fflS^?ni.o *llH^®|gHF»3T-OJ ak + 

^ffltff-SctA^SSo } ak^i—{f(D^mii7yf■ 
^y:^^=Ff3'&^lHtV:i'^^^L.^m^^rm9ttl^o 

J. , 01 igodeoxyribonucleoti 
des, Antisense Inhibitors so 
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of GeneExpresslon, CRC Pre 
s s (1 9 8 9) : WO 9 2/ 1 0 5 9 0) o 

J a k+■^-^f%a*PI«•r50^ffl*7V^•tr>X^^ 
?{4PIS*n-l)i^J a k+:^— tfOmRNAfcJcDVS 
/cti D N Ajte?fiE?iJtcfflffiWT'A>o^-ne fciS^T't 
5^iEE?iJ^^ty„ ^HltfF^ 5 , 1 9 0 , 9 3 1 ^ (f 
y-i'X. M. , 1 9 9 3^3^2BS®, *B^Jffl«^ii 
CT^Iffl) *<^^LTi/^-5J;9tc, ?-(0J:^*7>^-b 
yX5i-^«7>f"feyX5i'?«r3- K-rS DN A^fflV^ 

X^. J. , tajSl^aUX. R. H. . ^KSiltfFm 
5.0 2 3,2 4 3^, 1 9 9 1^6^ 1 1 BMSi(*B^lSB 
tf«:jii;T?lffl))o 

[0 0 2 1] ')m-^LtmB.=f-^m.^^^t^i^<D^ 

P.. J. Biol. Chem. 267:17 479-1 
7 4 8 2 (1 9 9 2) ; /^>'<;^?>, B i o c h e m i 
stry 28:4929-4933 (1989) ;/^ 
■t:n76>. N a t u r e 3 3 4 : 5 8 5 - 5 9 1 ( 1 
9 8 8) ; x-yi'Xr-r>5), W0 9 2/0 7 0 6 5 ; 

fe<j;r>*7;i/hTve,, ^mmmy^^A 68.053^ 

<OmRN A©ffiffia^1fW*i2?"J5:Sty„ Jak+-?-— If 
^Jl^ffi§-r:5<D{C*ffl:&'J^Klf'1'i:.«PIg-rSJ a k 
— IfcOm R N ABH?iJ(i:+iffiW*^WIB?iJ*S*U 

^^mmcm-xmct\zi,*)m\-^n^o jak 

tf*^Wi:-r5'J Jpif'TAamBgOlS^ (A p p 
lied Biosystems) ^ffll/^T-a-fiE^tl, 

^m^o if^motm^\z{t'^mtci3\ 7y^^y7.t 

y X i: 'J d^-tf-r A5^?{4 1 olX±cD J a k €^ia 
SSnS^necOJ a k?<V/^-li:<koT«a©iE?iJ5: 

TOt-r«)Ci:K<tf)ia§-r5<j:3^tt*n?.<. j a k 

b'SttttJ a k^f >^^^'K+-^— t^fcLT^^■r 
g^nso t<oi:orj.mmmtLxit. mm. a k 

4^:)— tftn(*. J a k4^:f— tfftWSSActtMm J 
a k+:^-€<D3Sllfttt^?S^S<*. fc<}:t;i^->X^f 

5?)iS^5^-r*\ $ /c{4 J a k ^-f—^y r = 'J -<0^^?fe 
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[00 2 2] ccvm^^ m»j tii. ^nmci>m 
-f^mx'&z'E/ i'ui-imwt. ^i5-«fflT'S)S:i^ 

IgG, I gM. IgE. IgA. I gD^^lf^<0-^ 

^T't^^<D75i^/>h. tW^ff. Fab->?>F (a 

b) ■ z^fcS^-rSo F a F (a b' ) 277^^ io 

¥ < mt^n. ^±tn»i: t) ^ e t ^ t If 
Sl^feOCtA^T'tS (>i7 7-;V^, J. Nucl. M 
ed. 24:316-325 (1983))o ^<Diir> 
rj:yy^y^>h<,mmmcli/^^U> (F a b^y^^ 

yh(o&m) ^^-^i^y (F (ab* ) zy^^^^yh 
co±m) <oi:oiimm^m^rc^y/<^ni^micj^>)± 

S m^lS. t—X^Jl. F. M. .e>. Curren 20 
tProtocols in MolecularB 
iology, ijlyyhyaha-)l7.l,ci:0tiifS.. 1 
1. 4. 2-11. 13. A^-i' (1 9 9 3) ) o *x 

mmm^icii>)mm^tirzj ak+-^— tf^y/^^a 
i-—iz'^'yA'^mc^L^i&-r^ti\ s5v^a^IfSL< 

a k^i—if^y^i^mtD'^mh'y^-fy^^st^-fi'V 
^fyyify^yhicMLX^lS.t^o mci^mjii a k 30 

b'^^SWlcPfl^-rsitmi, ^OJ ak+-t- 
^Knmji^ff- h'y^ify^yy icMLX^^tZ c t 
tf'X'^^o 1f.tc^ J a k+-f— tf7r5'J-0 1OJ.X± 

(o^yr'^-^-m.mmmt^^(D^mt. Pi«sns 

[0 0 2 3] J a k:^:^-^fgtt^E§■r«.*^B^^Dfa 

(oyj-mt^ J a k+-t— tf©-9--r>*-f'yfe#ttTgtt{k 

So J a k+:^— b'rg14fk<0ll*?fi|«, J a k+-f— If 

a k^i—>d{ttm^ Vti^ymm^uyy^)ym{t 
{cin{f, i ak^i-—ii<D^^hii^ymm'f-ai/y 

nSo ^t-t'h;^'ryiEg^, J a k+f--- tfc05^n->v 50 
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U>K{l:<o«^tt, m^iis mym^f-u-yy^eyi^a 
•t;l/mT'^ai^n5J a k+-t-t'<0g|;/atcj;t))il^ 

[0 0 2 4] mWi"")--^ Yi]-<y\ni^^ ] a k+t— (f 
Ojglttoi, J a k^-f—^m-(Yio-(y^^{^t<0 

^mm^^^'mtt^ (Mmmz^wd o *^B^tcj: 

K{i*IIR«fcJ;>)-9-i'h*-l'y§^*ji (J ak+-^-Hf 
'^l/f-Kffl) -^J a k+:^— If i'^-f Vti-(y^^V^-<> 
y^Fffl) tig^L, J a k4^^— 
gft t cOig^^ jiSff -r S C i: tc j: 0 i: L Tf^ ffl -r 

J ak2jgtt{t:{iJ ak2fcEp6Sg» (EpoR) 

OEpoROMafiffi^J^^SfS, *^Wfc<J:n«±\ C 
c0^ttM^:&^^ L, EpoR-Jak2 fflSSJS* 
ji»f-r5'<y^ KJSia^J^ Epoti:<J;SJak2 ffittfc 

[0 0 2 5] J a k^^-r—am^mmnm^ 
i5is?fij%iBi^-rsxi";-:iy^7?)4*a«-rsc j a 

k^ai/y+-t— ifStta^'yehnTttjgWigttJ a 
k+:^— tf, J a k >K{bSK*5j:t>'A T P^. ^Jx. 

y ffiT' U vKil:^*^ tfS^tZ Ctlci:*) ifiiJST' t So 
COSiJ^T'fi. J ak^i—^immLfcVymit^ 
COAT PA^eSa^NCOte^^ttfiL, J a k+-^— b'g 

mmmmici^Lfcv ymit^ m^m) 
tsmn<o^mc^>)maiX'^?,o j a k+-f-HfStt©. 

Mi,cm'Pt^i)'$>^\^Hi±<m^XL-^'yit^'P^Zf 

f-h'tLxm^tEtx^o cmmcmp^tmmmii. 

J a k+^— b*{ia>^<0MiS*^e>#P.n-5o j!fSL< 
iSU'<;l/T'J a k+-:J— tf^r^S-fS^'^+^n'^'i' 

J a k^^-f— t'*^t#5)nSo C(D}^aT-#f.n5 J a k 
2 trtt««W tjgttr-S) D 'T > If h n ^i--^m 
^tWfflT'S set A^ipJB^ LTl^So iHl^CTJriT'S* 
«fti:;^Wc4fig^ti/-d&<0 J a k4^:^— b*< fcSfc: 
fiSi«fi*KCgttT-fe5 9o 

[0 0 2 6] mm&^fS^i a k+'t— IftiJ a k+-t- 
^tx^o mXli. R'99 ->Ci:LT55]P)nSE po R 

?§«s«E p o Rommmmt^Ect (3->a5 

P>. N a t u r e 3 4 8:6 4 7-6 4 9 (1 9 9 

0) ) o cco^m^^^^mt^mmc^^'x. Epo 

(D$m&y. J a k 2+■:^— Iffi^^WtC^Di/VU^ 



f 
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WSffi^T y k 2 « I F N a T'tM^nfcfflBSA^etia 

OJ a k+-f-HfcOfcfeOWf H/^SM«, J a k^-f 

7-7i^^VhT'S«o J a k+:>— Hf<D.k3*^D'>V 10 
gift 'J 

{f, M>^X, S. K. Science 24i: 
45-52 (1988))o S5>ta, J a k ZOiB 

u >®{kigttttsivz?tiTfc ij , g B 'J ymits^mi j 

a k 2tD75/Kl 0 0 0- 1 0 1 5^#^-rS'^y^ 

- 4#B3, E?iJ«V LPQDKEYYKVKEPG (BH 
?|JS^: 2) ) o ll«%'^7"f-K77y^>'h*'J ak 
1 ^>/^i'M*(D75yKl 0 1 5- 1 0 2 9 (04- 
7#Ba^ E?iJ{i A lETDKEYYIVKDDR (E^J 20 
#^ : 3) ) Ty k 2 = 7 1 0 4 

7-106 1 (08-1 2#Bg. Se^lJCiAVPEGHE 
YYRVREDG (E^J#^ : 4 ) ) icWtEt^. J a 

a k+-^— lf7r 5'J-<0ffi<Dp« V/^-feSf=iaU V 
[0 0 2 7] *^B^tt J a k — b*cO^?--r h ;^-r 

i—^i&mm^Lrm^t^o j a k tfo-y-^' 
mmmnmm^^mm.Lrz] a k+-f— tfttmi^^tcM 

[0 0 2 8] *?gB^(i$f!:-9--l'h;<J-l'VK«J ak+-^ 
-■ lf«i4{t(DjgaWffl*?fiJT'*i. J a k tf+J-f' h 

* ys^ftfflssf5<oi5i«aijcDSijS7?)i ^ mmt « 
So Sttitj a k^i—'{zr'Vymit^nrc^-fh:t]^ 
y^mmcit^ J ak^i—'if'^r-fhti-fy^mms. 

-r>§§»^'j ymitRimnt Lxmmcm^x^^ 

(E po R) <DJ a k Z^i-—^iC^^Oymitlit 

(om^m^m^rm^X'^^o j a k^i—d-^^hti 
^ y^ni^ms-Kn^-ommmift c (om'^mm^xti 
nrcmc^jymit mm) •9--f'h*^'>§gf*^v/^^ 
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hti^y^n^^y/<ifmm^L<i,i. ccv 

:xa'!7-f)ix-<^i'-tmwmLtcS:Ammx'&^o 

[0 0 2 9] J a k lfft^tt-»^ Vti-<y^'^<0 

mnimrnxo] ak^i—^n\y^)\^^mt!a-t^ct 
\nii-:>x^<oim^m^t^yim^m.m^ mmm 
4) 0 c<DifmimMK^f>^m-$n^ y ak^-r-^ 

a k}Stt{k(DfJ^$5VH4@]S*, 

ti/cj a k^i—\i<ov-<)\y^^-(vti-(ymm'm)m 
'p-i'^mmzsiiim^i^n^ i a k+-f— ^f^'S;l/^!)^^t 
'r^*^'>p«^^7D)gttJ a k+-t— tfO+^i-^b'^;!/ 

. J a k+-:»— (fU'^MiJ a k+-f — tf:? V/^i' 

x^^mm.t^i'^-^mxt^ct^c^t). mimx^ 

-So J a k Z^m.0^rz^<D^^^-^^X}l5m^ti:Ay\t. 

i3\ cne.£D:^jSt4J a k+-:>— <f7r5U.-(0ffi<0^ 

[0 0 3 0] ^-^ V tl^ vattiigjiTjaOBIig^WtSffl 
*|gB^(c.i:n{f. ±ietOJ a k^^-f— tfgttligjlT^a 

a, ak^i—ammc^Kimirsti^'^ 
^ h:ti-fyi,cicitzmnrjimmm'.mcii>)Bc^mm 
^Vi<o'tbmmmx'^z. ^(oimti^i a k^-^—ifm 
mcxiymift£ti^^^hi3^y-\<Dmm^mmmi^ 

mimmiciiomc^m&^&mi. ^-oftfflAu ak+ 

i—iii&mcii>)mff&tl^^-fh:^-fyi,C^Jt-LX'ir 

(Dmmmmtf'&c s j a k t:iStt*Pi«f s c t 

^^sSRmmta& (xuxo-y-'i'hv'X) tij^Rifli^OBulEf* 

S{4x'JXn>-i?xg^y (E po) tcM^^L. Epo-E 
p 0 Ri^^OJ a k 2+-t— b*S14<0iiliia#i:*5 E 
p oSSi* (E p 0 R) rtT'<D^^^SlCj:Sfe(DT'fe 
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mmmic^*^^sc^mff^&mt. j a k^i—m^ 
[0 0 3 1 ] cc j a k ^i—\fm^^mmv 
a km tsmmot^mt. c<D»mo)mmc{ii'm 

[0 0 3 2] ^i—'^iimcmm^n^ctrj:<^m^ 

J a k^y/^^micm-^x^t^mi^ 20 

k4^-:h— tfTS;^^F^-r>l i:2£0F^cDJ akty>? 

9^tn[«i^^^-r§c0tcWffl:^-^y^KtiJ a k 2c07 
^/mi 58-776 (01-3. E^iJfiD S QR K L 
QFYEDKHQLPAPK (M^m^ : 5 ) ) . J a 
k 1 07^yK7 8 6-8 0 1 (^4-7. E?iJ(5:T L 
lEKERFYESRCRPVTPS (EJiJ#^ : 30 

7) ) tci*-r^o *^0>^tc<fcn{i\ cn^o^y^K 
^^^mm^s] a k^y/^^n^^^'r:^mmmm^^ 

[0 0 3 3] J a k zm&^t^y/^^n 40 
*5€0>^^C^^-^T. V^X J a k 2^-f— tfcD^^c DN 

. km^m^xST^/mmmmm^n^o j a k 2 c d 
m^s) . cnti. 1 i29T^/mmtx&^. 

mmmmtU 3 0kDaT$^J a k2^>/^^H^ 
3-H-r^3 3 8 7 b p<D$mmMVt^ (ORE) 
Tt^^o 01 -3tC*5tt§J a k 2 c DNA£0 5'*iffi 

mi ^OATGtin-tf^y^ (Kozak)Jtja75y^>^^?lJ 
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Acids ResJ 15:8125 — 8148 (198 
7) ] o 5'mmmm^j:iy^i')l^^=^}'^^trj: 

i\ J a k 2 ^u-y<D3'$mmmi^(Dmmi^nrc± 

4. 4 k bOlE^tcmf §0. 9kbTfe 

[0 0 3 4] J a kz^i'—^^mB'Fmmmt^yo 

ffiti. *^0^tctifor. J a k 2^:^— tf^n-K-r^ 
D N A CO ^ n - - > cJ: C n ^ c0E?iJ(7)fi3K^ii i: 
Tg^tC^^o J a k 2+^— tf^3-K-rSDN A 

ti. *5iwtcfif9^acoji. -r^srb-^yyADNA. c 

DNA. ^f&DN A^^rJCtl^(Dm^'^t>'^t^^mm 
^nTfeJ:l\ y/ADNAti^Mtc5feL:^-t'Vhnv 

/^DNAti. J a k 2ii^E^Sa^i0 5'y^^:-^- 
^«i:M^LT^fe»n^o 5'yn^-^--®ig5ti. ^ 

n§^n^cD?i±jffliatcffi#;?n. j a k zo^micm 

[0 0 3 5] -r>hn>;^^^;^V>yyADNASrc{i 

tCct-^T. ^'ytryi/>-RN A (mRN A) a k 

tCffll>TtJ:l/^ COcfc^^M^^DNAiaiSp^p^S^ 

^-tCjgJgLT. y/ADNA^fcticDNABE^iJ^-r 

^(O rCurrentProtocols in Molecular BiologyJ 
yh.:/nhn;l/^tT. 5. 0. 3~5. 10. 2(19 
9 3)0m o :k\^^X\ 01 -3tC^^n^J a k 2ji 

B'pmm (E?ij#^8) lcm-:3<^mfu-ft(o^^^ 

1; -If- 3 y o/c 46 c n ^ CO ^ >r U X 
^i;-->yL. E^fj^n-F-r^^u-yftJ ak2 
^^^U mmt^Ctff^X^^ [7^X-<;k F. 
M. ^cObuIB3^S{(7)6. 0. 3-6. 6. l^Mlo^X 

'J-O^V/^-^^J-^LT. ^n^tC^tn^ J a k 2 
E?»JcO>^t ^ ^ttM^Srft^-r^o 

[0 0 3 6] ±i^^(Dmm^m(Dixt>^{c. ^mmc^i^m 

<r>1im\m-oX. J a k 2^^-:f— tf^n-FI-^jlG? 

F. M. ^6H5ia:i:i{co2. ii. 1-2. 11. 1 8 

yfbj ak2^. ^mr^'7^-\c^wmmm^u m 
mm^^tchmmmicmxLx. jak24^-t— tf^ 

feO. 7'^X-<;1/, F. M. eolffieSfflSOS. 0. 3 
-3. 16. 11 tClEU^tlTl^^o 
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[0 0 3 7] DNAti. ^L^nmmummtmm 

£ES3Mt-Si^t-§o f^ft^tg=&3iJB^(i. ©JffliDNA 

tCfel^Tti. ynt-^- (RN A|£^cor?a5t&^3^Ef 10 
OffliR€>gflJ(&eOS/y-^;L/i::^^ D N Aga?iJ(01l73^^A. 

^•V7>^?ik C AATE?lJ^H(0 5 ■^^3-'r^>^ 

CO 0 3 8] ^-rnff. J a k 2^r3-H-r^jie^E 
?ijOfc460|^n-x^'y^m«3'^. ±ai(07?ffiT?# 

oT. J a k 24^-^— tf^3-F*r^DN AE?iJtC*5l^ 

KS-r^3'^^co«wtcj:t:>T. cnibcommm^ 

[0 0 3 9]li^^« (rctK.i£. E. nU. B. If:/ 
l/^T J a k 2 4^f- — tf^?|]l-r^rca6tc. J a k 24^-^ 

AO i n t :/nt-^-. p B R 3 2 2 0)3 
■tfae?SE?ij£D b 1 a >^nt-^-*5cfctf p P R 3 2 5 

e^ffi^ijOC AT:/u^-^-;a:H;bWe»n^o 

(PL*5<fcr/PR) . E. nUOtrp. recA. la 4o 
c Z» 1 a c I *5<tt/g a 1 T'at-^-. B. If^^ 
';xcDa-7^^— fe^ ['>;l/-r:^y.I.e>cO Tj. Bacter 
iol.J .162: 17 6-182 (198 5)] l^^tf 

sequencej, 3 24:11—20 (1984)]. /'sz/'y 
Xcr)A^-rU^77->^oyn^-^- L^V^y.T. 
J. CD rihe Molecular Biology of the BacilliJ ,7tl 
T^'y^ • yux •-I'yn-.i^L/^x^y h\ NY (19 
8 2) ] ^JcD'XhUyh^-tXOynt-^- L^t 
-H, J.M.e>OrMol. Gen. Genet. J. 2 0 3:4 6 8— so 
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4 7 8 ( 1 9 8 6)] -hmf ibtl^o WM^V^-fu^- 
^-ti. ^U'y^J.R.O rj. Ind. Microbiol. J , 
1:277-282 (1987) ; -fe^f t-T xy4^ .Y. 
cOrBiochimieJ, 68:50 5 — 516 (198 6) ; 
*5j:t/rr'yrW,S,OrAnn. Rev. Genet. J. 1 8 : 4 1 
5-4 4 2 (1 9 8 4) tCfSS^^^So 

[0 0 4 0] wMmmi.cm^(o^mh. se^E^ij^n 

— ;l/hM.^OrAnn. Rev. Microbiol . J . 3 5 : 3 6 5 — 
4 0 4 ( 1 9 ,8 1 ) iCfESc^nTl^^o itf ^ Ll^KS^ 

[0 0 4 1] m^mm±ict-ox. mmmmrj:-^^^ 

-m^] a k 2+-f— tfO^Stt^fflT'S^o iSiOtt 
^Tx/^^-Tyl'X. 'i7i//^ifn-v'>-r;l/X. 

[0 0 4 2] i«i6^tcg14;S:J a k 4^-^— tfo^jgtcffl 

v/3^>^3»^/^x7;l/3-;l/ffii7j<*^*yn^-^ 
-^ffifflT*^^ [^l/lfy.G.M.O r-*t-rx>XJ . 2 4 
0:1453-1459 (198 8) ]c SUffiiiLT. 
/^^^^u'i^-f/Vx^^^-^Sa^LT. MilfflSS't'tc;^ 

■cDJ a k 24^-^— tf^^3lTt^ [fc^^ff. Z'^X 
^^l/^O rCorrent Protocols in Molecular Biolog 
yj • yuh3;l/^tT. 16. 8. 1-16. 

1 1. 7 (1 9 9 3) ; iz-^'Xx-, B.R.or^j-^i'xy 

XJ, 2 3 8 : 1 6 5 3 (1 9 8 7) ; D.W. e> 

OrGenetic Engineer ingj (1 986) i-fehU'i;, J. 
K.60reds..PlenujDj.Vol.8. 2 7 7-2 9 7#ff^J o 
>'^^n^-i'X;l/-<^i5?-^^e»OM**fflSStc4ott^ J a k 
2^'f~'^<D^m^^-oX^ ±M(D] a k 2 4^:^-- tfg 
y t: tf ^ -ffl COX ^ U -X y ^7 -tr-f tcfflt/ > e> 
n^rSttfbJ a k 2 4^-:^— tf;b^4jS^n§o 

[0 0 4 3] cn^r^i:T^rc^9tc; S^^^t&Si 

tC^5tt^ J a k 2 4^-t— tfco^StCti, m^^^if^cDSiJSI 



(12) 



7-107983 



21 

N A ^mrm^^mt ^ tc +5^^ >^n ^ -^^^ 
u^^^^^yim&'Fmm [>'^^-. d. e>c> rj. mo 

1. Appl. Gen. J .1:2 7 3^2 8 8 ( 1 9 8 2)] : 
S. <D rcellj 31:35 5-3 6 5 ( 1 9 8 2)]; 

sv Aomm^u^-^- Ky-rxh, c. ^bo rNa 

ture(n>Ky)J 290:30 4-3 10 (198 
1) ] :^ega 1 4jtfi^E?ijyn4-^- [i/*ay 10 
Xhy, S. A. eco rproc. Nat. Acad. Sci (US 
A) J 7 9 : 6 9 7 1 -6 9 7 5 (1 9 8 2) ] 

P. A. e>0 rProc. Nat. Acad. Sci. (US 
A)J 81:5951-5955 (19 84) : ^^tf 
9-2 7ilfi^yn^-^- [ly^h\ L. E. e>0 
rProc. Natl. Acad. Sci.(USA)J 8 6 : 8 4 0 — 8 
4 4 (1 9 8 9)] r-h^o 

[0 0 4 4] jE;<^^nTi/^§i:9tc. Kl^yn^-^ 
-m R N A (Ommim l V^n- Kt*^ n H 

yr^mp^tn^o c<Dm^(D^^ic. M^-fu^-^- 20 

t J a k 2 4^-^— tf^n- Kt*^ D N AE^ijOP^Ojiig 

/r^EHFy (AUG^H) ^^^^r^i^^cttmmv^^' 

y/^^a (AUG^FV^^J a k 2 4^-^— tf^n-F-r 

m-^) &^\^Ht7iy-L.iyy hm^m^^ (aug^f 
^^n^o 30 

[0 0 4 5] J a k 24^-^-- If^n-Ff ^E?»J*5J:(C/ 
;^J^T$^. «^DNA (SfcfiRNA) ^i-^cO-gPi: 
i6. J a k 2^i'-'{z<D^mit. mxtEtifcmKOj^m 

[0 0 4 6] -ot-ocommit LT. mmom&fmm 40 

§5fef*^#A^nfcDNA^$^LTmJi/L.rc*fflBS 

«?EBtt (fchAtfln^itSlMSfcti^^^coS^S) 
^DNA}ie^^31tCiig?3iiSS^^^\ ^/ctinh^y 

7.y:L^yByic^-Dxmi:mmcmxt^ctffX'^ 
iiAnx y F ^ ^ /c y^-tjim^^^ m r 50 
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NAco^^^tu^:>si:^n§o cne)Oxb^>FtL 

;?<yF^^'r^c DNA^^l^^^^-tcot/^T. 

V. H. (O TMolec. Cell. Biol. J ,3:2 8 0 ( 1 9 

8 3) tciBS^nrv^^o 

[0 0 4 7] mL\^-mm\ic^\^'x. mx-^nrcm^i 

igSTiitc^oi^TgsaSi^tg^y^X^FSfcti 

'>^x;i/-<^^-tcffl^Ane>n^ff5^c ^m^mr^ 
-^^^-(oxt^-fnx^. co:>^m\zmmLx%>^^\ ^ 

^oy^X^ Ftfcfi^^^X^lz-^^^-OjitRtC^ott^ 

F;l/-r§C^^^r*t§c:i:^^Mf H/-^;6^if9;^\ :^H7b^ 
W^n^o iff^Ll/^M<^^^^-ti. E. nUtc:|oi/^ 
TftKWtg^y^X^ F ifzt^^t^ pBR 3 2 2. C 
olEK pSClOK pACYC184. ;rVX) 
Xh^o cn?)t0y-5X^ FtCOl^T. fch?i\i^ VX 
Z'^X, T. TMolecular Cloning, A Laboratory 

ManualJ ,3-;VF • X^ U • >^n->'^- • ^bX. 
n-;VF • X:/Uyy • /N->'^-, NY (1 9 8 2) tC 
IBic^nrv^^o /^i/^xy^X^ Fi:LTti:. pCl 

94. pC22K pTi zir^Et'^mf^n^o cn 

e>0:/^X^ FtCOl^T. ^U^f>. T. 00 rihe Mole 
cular Biology of the BacilliJ ,Tti'f^'V^ • 
X, NY (1 9 8 2). 3 0 7-3 2 9tClEic*^fe^o 
WS^XFUyF^-fexy^X^ Fti. pi J 101 
{^y^—)\^. K. J. "^£0 rj.BacteriolJ. 1 69:4 
177-4183 (1987) ]. ^<fct>> C 3 1 
£0XFb:/F^-trX/^^rU^77-i^* [^A— 
K. F, rinternational Symposium on Actinomyc 

etales BiologyJ .Ttif^J^ • iO^Y. ^^^X 
F, >'^>;^^U- (1 9 8 6). 4 5-5 4] r^EX^ 

>^a-Ft:fxy'7X^ Ftcoo^Tti. v^aV. 
J. F. ^(D TRev. Infect. Dis.J ,8:6 9 3 — 7 0 
4 (1 9 8 6) ^oizthV-^"^, K. <D rjpn. J. Bacter 
iol.J .3 3:7 2 9-7 4 2 (1 9 7 8) tCfEic^n 

[0 0 4 8] CiOSLt^K^y^X^ Fti. BVP. 7 
^iyx7. SV4 0. 2-^<^U>^t-^;l/:^H. fe^ 

i/Hi^ne>^oii#i^T^fe;i)o cne^oy^x^ FtiSH 

#lCi;^^7?$^ D. 60 TMiami Wntr. 

Symp.J .19:265-274 (1982) ; fa- 
^, J . R . TThe Molecular Biology of the Yeast 
Saccharomyces ; Life Cycle and InherianceJ .3— ;l/ 

V ' :^'f^)y^' /^-/^--'y^.'yhV-. n-;l/F- 
xyU>y-M-/^-, NY, 4 4 5-4 7 0 ( 1 9 8 

1 ) ; fu-^, J . R . (O rcellj .2 8 : 2 0 3 - 
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2 0 4 (1 9 8 2) : v'Vlz-y, D. P. Tj. Qi 
n. Hematol. Oncol. J .10:3 9^-4 8(198 
0) : V-7^X. T. <0 rCell Biology: A Comprehe 
nsive Treatise, Vol3, Gene sequence ExpressionJ , 
7;!j-r^'y^ • ybX, NY 5 6 3~6 0 8 (1 9 8 

0) ] O 

[0 0 4 9] -0. ^ije (construct) ^"^tS^^^- 

7?a^ffli/\ %3^^nfc J a k 2+^-- if^#ii. mm 

[0 0 5 0] 

ge:^V^-n^:^^y3 (I L-3) C^. SJ^tfllEffl 

ctt/iS^tT^a-^y ^^^e«^^ni►o ii-3^m»m 

^f^^y/^^Mi^uz/y^i—{f(D] a k7r^ 'J-o 

miEmm^mMt^fMc. v»>xj a k i*3<tt;j 

a k 2£0i^gc DNA^n->;&#, ^SiJ^tlfc^^/^ 
^Mtc^^-r^tfiifiiit^l^^L/'Co J a k2lc1:it^tn\k 
}f^fflV\ I L - 3 C0$i)^£0ig^. J a k 2 cOtoiT'lf 

ti. J a k 2:6M L-3Je^tC;^'yyuy^LT. 
[0 0 5 1] 

fflSf^ffltCcfc-^TSiffl^n^ [^hi3-7. D. (0 TNa 
turej .3 3 9:2 7-3 0 (1 9 8 9) ; ^5-^*5 
>^ V^O rScienceJ .236:1 229—123 
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7 ( 1 9 8 7) ] o ^acOiaifil^g6g^£D5"^.>fy^ 

-n^+y3 (I L-3) itmmttimmm^^tfm^t- 

J . N. O rinterleukins: Molecular Biology an 
d ImmunologyJ TM. ,i3—iS— .^-^^fi^ , 

6 5-1 0 6 (1 9 9 2) ] o I l-3(D^mm\ I 

L-3 (D^m^^m-^oTc^izmMtn^ 2 oo-^-^^a 

-^yh. 6 0-7 0 kDa(Oa-9-ya-^yht 1 30- 
1 4 0 k DafOj3-9-7'a-^y h:6>e)^t>S-:5Tl/^^ C 
10 ;()'^^^nTl^§ [^-Vv^V, A. ^£0 TAnnu. Rev. Imm 
uinol.J .1 0:2 9 5 — 3 3 1 ( 1 9 9 2) ] o a^^ 
tfj^lt-Za-^y hti, ■9-^h;?j-f>SgftX-/^-7r 

hcommmh^^^yi^m^'^tircmi&i 

K^^y^,^«LTv^§o mm^h^^^yoxmi^c^t' 
t^tiibt. iy^i'jimnmxf^'^'f'tiiyyvymit^Mm 

h;?7-7. D. CO fNatureJ ,3 3 9 : 2 7-3 0 
(1 9 8 9) ; ^^i/V. A. ^CO TAnnu. Rev . Inunumo 
l.J . 1 0 : 2 9 5-3 3 1 ( 1 9 9 2) ] o rS 
l^it^Uzyy^i'-^l^t. I L-3C0g*^J^^f 
i::6^T-t. I L-3(i:^O;b^c0«SSfc'<fct; I L-3 
§Sf*^^i*Oi3-9-yri.-'y ho^ui^yvymit^m 

30 [0 0 5 2] i^^i-^VBnmXlC^^tEtl^ I L-3ft 

^mmic^m^n^^y^^^m^xiiyy^i—^<D7.-< 
R) ^mmtvd^^u:tf-vxm\ m^^y^^^ 

n=^uz/y^i—^V^^ytt^ [-j^Y/l/^x, A. 

F. <D TMethods Enzymol.J .200 : 533 — 546 
(1 9 9 1) ] o CO)T'fu-^ty-'^-y'/uy h 
^^ffi^ffil-r. I L-3tfe#*fflSS?b^^N^n [V/, H 
ibO roncogenej .8:417 — 424 (199 
3)]. lyn. Tec, c-fes, Jakl *5j;t; 
40 J a k 2rj:E<D^<^co^y/^^m^aiyy^i'~{i{cn 

1 y n^-r-^oymtEmumt. ^simmic^o. i 

^<D TBloodJ .8 0:6 1 7-6 2 4 (1 9 9 2) ] o 

T. \ yn^t-'^fS^^rci^t^uzyyVymitOVim 
ifCl^t^l L-30^^ti^a^tlV>^5:V>o tfc. Te 
c^fcltc-f e stc^si^T. EA^rji^ayy^jymit 
50 ^/ctJ:4^-t— tfrSttcoigttjb^l^ai^nTt^^&v^ LZ-c 
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tt^v^X J a k 1 4o<fctf J a k 2m&T<om\^Wm 

[0 0 5 3] J a k (Jan u s tf ; gijtc, j u 
St another kinas e^M^'t^tiiW 

fc A. F. <D rproc. Natl. Acad. Sci. 

USAJ ,86: 160 3-- 1607 (198 9)] oil 

iOjfii^M^tc^sae^ (F D 1 7 i: F D 2 2 : f^tc J 
a k 2 t J a k 1 ^SWte)nfc) ^m^LTco h J 
a k 1 ae^O^^«ig:^)^^^^n L^^Jl^T., A. 
F. ^(7) rMol.Cell. Biol. J .1 1: 2 0 5 7-2 0 
6 5 (1 9 9 1)]. gjfi. V^X J a k 2 iie^OgP 

i^mmtm^^ntc a. g. 6€> roncoge 

nej. 7: 1347^-1353 (1992)] o ^tl?) 
i:ti;SfJtc, c - f ms3lfE^;^)^6cD^ai/y4^^— tf F 
>i^>7'n-:/tCci:^. c DN A^^>^^Utox^U- 
->^tcJ;oT. 7r^'J-O^3C0^>/^- (TYk 20 
2) ff^^m-^nrc [7>r;l/^/^y/^-^^7h, I. e> 
O roncogenej . 5: 132 9—1336 (199 
0) ] o ^7r^U-Ci2O(04^-^— tf Ky>r>iD^^E 

vr^fe^o ^2£OH^-l'MiiS^tC7^y*iffiT'feO. 

^>y4^;^— lf^1$iS[#Ct^S H2*5j:t;s H 3 Vy^^y 
ti^rj:\,\ L-h^L. ] akyr^V-<D^y^^-<D^xc 

(Dmmat±^rj:miaiiti^h^. ^<<o^mv^^yffi 

'^isb^ntz [/^-/^-. A. G. ^<D rOncogeneJ , 
7: 134 7-1353 (199 2) ]o 
[0 0 5 4] y^i'm«mX\Z^^i^^i—'^(D] a 

k7r^U-c>^y>'^-iorfloo^^^»9(i, -r>^-7 

xDy7;i/7r (I FNa) Knt^MmMm^^^^ 

^(D rcellj .70:31 3 — 322 (1992)]o 40 
iie^W7yn-^;&ffll^T. IFNatcmSttT'S 

T y k ZmBFPt'^^U'-yit^nrCo I F N acOl^-^tC 
^l^T. T y k2a)+-:^— tfSiiA^Sttlb^^n. 
"7xU>«3ie^Eg^ 3 a ( I S G F a) ffi^i^^O 
9 1/84 kDa^V/^^K<OU>^{l:^JS<i:«SfJ^ 
n/c [7-, X. Y. (D rcellj ,70:32 3-3 3 
5 ( 1 9 9 2) ;i/>F5-, C. 6^0 rScienceJ .2 
5 7 : 8 0 9-8 1 3 (1 9 9 2) ] □ U y^fktCJ^V^ 50 
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CcD^^toi I S G F 3 y ^y/^^MirJig^L. ^ 

[0 0 5 5] xiJXD4^-Yx^y (E p o) (Cj^f^iS 
^tc*5tt§ J a k 2tOtSm^^ffi0lJ2tCfBfc^nTl/^ 
lEKLfcW^ti. E po$iMAU a k2<D^ui/y 

J a k 2^ni/V';>^{t:0«^ 

Tco J a k 2 ti. ^m^m^^^t^mmn^ e p 

[0 0 5 6] *^Wti:*5l/^T. V-^X J a k 2 3ae^<0 
^±mi^^m7rs-t^o J a k 2 L - 3 tcWt* 

n^ch^lliE-r^o ig^WtcJ a k 2:6V "^uyyv 
L - 3 fiJSttc ;^ y U V ^-r ^ >/ y tf ^ 
mcMt^J^L^mc^^f^} a k ZCOmmt. J a k 2fe 

^\^^t7T^u-<D:?^y/'^-t\ ^moi^ikf&mmi'S 

mi^co-r^ F y X y 1/ yf - U V ^m&x$> ^c t ff^isk^ 

[0 0 5 7] ^m^^uyjii 

v^XJ ak2^7n-V(0*pi:tiJ3Sb/c<^^.tc. 

F ^ ^ yicnmt^mn^t v rf? ^ - f^o^i^ u ^ 
(PGR) ^m^Lx. m^iji^ov'^x 

#^7b^5)Oc DN A^tiliL/c [^^;l/^X. A. F. 
(O rProc. Natl. Acad. Sci. USAJ .8 6:1 6 0 3 — 
1607 (1989)]o Jak2 c DNA^n-V^ 

'yy^L.'/^-f^y^ic^'DX^^ PxmmL. V^X* 

m^^lf I L- 3ffi^#MN F S 5 8*5i:tf D A 3« 
7 r-i/* c D N A ^-r >^'7 U c7)X^ U r-- L 
fc K-*5j;tf'>-r;l/VVcO rOncogeneJ ,4 : 108 
1-1 0 8 7 (1 9 8 9) Ke>orCel 
IJ. 54:831-840 (1988) ; /^-Vu^a 
-|5<fct>V-U(?)rMoi;Cell.Biol.J . 1 1 : 1 8 2 0 — 
1828 (1991)]o -^g^Lfcc DNA7^yp<y 
h^^u-yitLX. pT'^l'-X^'jyF^^^-tc 

fco ■9-yfy-^^/F77-i/^^>fy5UX^U-->y 
(i^t 5 ' J a k 2 c DN A7^^^>FTt7orco S 
gto c D N A (i-^y ^ LT py;l/-x ^ U 7" F 

-s^^-tL. y^-rt^ymmmmxy^^ut^vm^^i 

^r^^L/c [-9-^;^/- F. rProc. Natl. Acad. 

Sci. USAJ ,74:5463-5467 (197 
7) ] o 



(15) 
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[0 0 5 8] y— »f>5J^W: H55EL/c<fc9tc. ^SflSSR 
N A (A) + R N A^V»i^Xffl«4ocfctf«^*^e> 
^gSL/t [^U-r^>F. J. L. ^(D TMol. Cell. 

BiolJ . 9:5685-5695 (1989)]o*^ 
2 0 Mg^^^RN Ai: 4 ^igtO^y^l^U (A) + RN A^ 1 . 
0%7;?fn-x/4-wbA7;l/xt: Ky;l/±T5i'^L. - 

^^A;jn/c8 0 0 b pOcDNAy^^^yht/^^ 
fV^-CXLTco ir'-V'7'Jt^'7y^-% y ^ }\^^ 10 

[0 0 5 9] «Ba*5j;t;jfflflaig« : cn^ommm^^^ 

7X^:l— CO Tint. J. Cell. CloningJ .1 : I'-SO 
(1 9 8 9)]o I L-3^S?¥*fflSScOfc46tcl 0%B&ie 

ra-^i/ifiirf (F C S) t^^T. I L-3 (2 5 U/m 
1 ) ^ilAPL/cR PM I *lc*fflBS^«}f Lfco 

;l/Ty£0 rOncogeneJ .4:1081 — 1087(19 
8 9)] o 20 
[0 0 6 0] Z}yy\f.a,-^-^1^ : DN A-r-^h^ 

- • ^;V-yiOBa?'J5^*fV7 h^x7T^iaSLfco X^ 
xyn h i:y V/^>^x-^-<-X^ F A S T A ^ T 
FAS T Ayn^^AT'iaSL/co 
[0 0 6 1] tafttO^iS : J a k 2 ^>/^^McON-5fe 
SSgP^J- (7^yKl 9-3 1) 4ocfctf K;?^-rvi i:2£0 
^co t: y i;®^ (7^/^758-776 (BE^'JS^ 
5) ) tcJ^iS-r^^^^yf-F^. MES;^'y7'Uy^ 
aT^-^t^-;l/'J>-<'y hO^^i/7-Vtc^^L. ^ so 
e^y hcO^^Smc^^fflbfCo ^«(7)J a k 1 (DMyiy 
mm (7^/^7 8 6 £ 8 0 4 (E^J#^6) ) tcWiS 

Lfco J a k 2tt»SfctifiT:^y^FinWc^LT. 

J a k zm^^izm^^mmLx. mz.m\(D^ 

7r^iS^r^\^MK> . itMyi/W^ (T^ymi 7 8-7 7 6 
(E^M^5) ) tc^fLT^g^nrcStfi^Sctt-r^o 

[0 0 6 2] ^y\£huicmf^mm^^ifm.^ 

^SJ a k 1 tfctij ak2cDNA^pBSK (Xh 

CTTSRNAT^fE^-r^OtCi^fflLrco 3= S h^yx 
(NEN) cO#aT. ^3/1 gC>RNA^!ail^S 

i[lli:^LT'SDS-PAGEtcM-r:^)^SfctiJ a k 
1 f fcti J a k 2tr[lfilMT^feiettWc{^Lfco :fe5Sa^ 

icmtm^fC. K ( 1 0 0 ^ g/m 1 ) 
mtt^ic4x.x\m?s-<y^:j~^-hir^ct}fC^ 

[0 0 6 3] ^y\£hulc^l,f^^i—^Ty't^ : ^ 
nf--r>A--tr7rn-x (77;V-^'>'7) ±tc^Stfc 50 
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m^tlTc^y^^^n^^i—t^'^yyr- (SOmMN 
aCl. 5mMMgCl2, 5mMMnCl2. 0. 1 m 
MNa3V04, lOmMHEPES, pH7. 4)tCT 
m^r. 0. 25mCi/mP2p-y-AT 
P^^^-r^fRiaco^^— fc:/^'y7r-t^^)tc, 
T3 05JK^>4^a-<-hL/co +^tC^?fLfdS. ^ 
>/^^M^S D S-P AG EcO/'c46tC'9'>y;WVy7r 
-tC^SiL. 7%^MCj^mLrco P^W^V/^^S 
h^>^;^-^^7^"tcTRril{l:Lfco -TVlf hn 

vymit] a k 2;&y;i/x^^xA>e>*iiL. iiciB^ 

0^{^T4->X.t^7^y^^«^^«L/c [^-z^- 
J . A. TMethods EnzymolJ ,99 : 387 — 40 

2 (1 9 8 3) ] o 
[0 0 6 4] MS 

igita^gH?^fe^¥*fflBStc^3K L fc ^ y z ^ ^ u y^ 
$51:^^/4^ i; If IgSJS (R T/P C R) ic^-D 

TfHI^Lrc ['j7^;l/^X. A. F. (D TMethods Enzymo 
IJ, 200: 533-54 6 (1 991) ]o S^®^ 
ic^mtEtirccDN A^U-y(DUt-Olt. ^u-y? 
D17 (J a k 2^5Jl*^nrc) i:Ip|-T^§ C 
ij^-oTc [»>-r;V^X. A. F. to rproc. Natl. Acad. 
Sci. USAJ .8 6: 1 6 0 3-0 6 0 7 (1 9 8' 
9) ] o 

[0 0 6 5] Wmofg^^^Tti. J a k 2 

c D N A ^u-y^m^ C t^m^lC^.\^Mii:i^^ 

tco v'>x#iSc DN A^-r:/5Uox^u--y^A^ 
a. m'Ot^<Dt-^'^-'yyf^u-yffmm'^n.^(D 
^u-yom^O^O) (4 k b) J a k 2cD^^3- 
-r^y^^^^^/uT-V^fco J a k ZO^^l^tf-Vm 

mt. 3 3 8 7 b pmnwmmw (o r f) 

5 ' ^IQltm \(DATG omc 3 OOf?±n F y^^ L 
Tl^^ (^1-3) o m\(DATGif^:n-^y^i^my'7 

y^y^^mmrcLx\^^rj:\,^f)\ mm^rj:mmm^m 

«tc*5V^TA T on F>;^)^ifi-^tctl^-r^ [nif^y^. 
MtO TNucI. Acids Res. J 1 5:8 1 2 5-8 1 4 8^ 

( 1 9 8 7) ] o 5 '^mmmrsiy^i-^l^-^y^h^^ 

^^r^v\ J a k 2 ^u-y(D3 '^mmmmomm^ 

nrz±^tit. 4. 4 k bOlK¥tC^fi£-r^0. '9 k b 
T^^o ahOCOc DNA^n-y(i5f<^^U:t^F3 2 

7iT'5^Kb. 1. Akb<03* ^mmmm^^trco 

[0 0 6 6] J ak20RF(iltg^^ai 3 0kDa 
£01 1 2 97^yK^3-F-r^o :^^ht}^^-V h 



(16) 
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A. G. ib<0 roncogenej ,7:1347 — 1353 

(1 9 9 2) ] cni^my](D\ AST^ymt'i^m 

-3) o g^C>#/cc DN A^n-y(i. 7 1 1 ttgcO 
7{@c07^y^O}fA^^t*:6^orciOT\ /w^-^) 
OSf^ [rOncogeneJ .7: 1347-1353] i04{a 

[0 0 6 7] V^XJ a k Zitfi^ti. thTyk2*5 io 

cfctf J a k \mB.l'r^E(D^<D] a k7r^U-co:?^y 

T5E^b^^FU^;l/T^J a k 2 ^ 4 5. 5%Of5|-"a 
^b^S^i^V'^XJ a k 1 ite^^D^gc DNA^o-y^) 

XJ ak2^>/^^Sti. B^SI^SH2f /'cCiSH3 F 

2) 4o<fca*;^J;l/^^^^^^;l/4^■^--tf F^-r> (F^-r> 20 
1) T^^^o t!j\yt^^zyj\^^i'-'^V?^^yift. ^y/^ 
^M^nv-v^^^— lftc1^«aMTfc§-9-yF^^>V I 

-V I I nc. m^mm^^^t^^y^^'^mf-tiiyy 

y^^tS S. K. rsciencej ,2 4 

I : 4 2-5 2 (1 9 8 8) ] o mmmM<D—mr^s>^ 
i:^s^^n^+^:/Fp<-rvv i i n*. t^x<D] a k 

7 7 ^ U -tOpi y/^-tC56M.^n^fflacO F - W- 
^-7^^LTl/^^o F^-ry2ti7^yS?5 4 3T$(& 
t?). tfcOl IcOS^Iiig-y-T^F^-r 30 

mmf&m^^i'-'^^y}'^-fyu ii, vi. v 

I I \ ic^^f^mm<Dmmrsmmt'^ [m>^x, s. 

K. ^<D rScienceJ ,241:42 — 52 (198 

[0 0 68] J a k7r^U-^>/^^aON-*iS 
ti. ^•^-4fF:?<^ycfc':)^>ffllRltt^^^>:^t/^ (3 6-3 
9%lCtiL. 4 9-5 6%) tttlHt^ Jak^y>'^<^ 

^x^n^o J a k 2ON-*igE^j£0-r-^^-XigS 

:^)^ ^^:6^OiSStc@S;?nrc7^/^F^-r>c0?^^i 
J a k^>/^^@^^«lt66^tcMaLTl/^i>C^:^^ 

/T^i^^n^c J a kffliRiF^-r>3^iisgtcjt®-r^ 

SH2 F^-f>tCfei,gS£7)^f«tt:6^^^ni.:6\ 
[0069] Jak2 tO^ilS^^^OV^XffigStC^ott 

wm. mi^. n^m. mm. wk. m^. so 
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^^r. W^Lfc:#M« (3 2D. 3. NFS-7 
0, NFS-107. NFS-124, DA-3, DA 
-22, DA-29. DA31. DA-24, Ml). 
VXh«^ (AFSTh2) . B-mm (DA- 8. 

NFs-1 1 2, mMmmm) . T-mm (da-2. 

EL-4. R- 1 2) fcc}:nfv^D77">^»^ (B 

Aci. 2F 5^) o m^Lrct^x<Dmm.tmMmct5 

l^T. 4, 4kb^4. SkbOZ^mmti^^ti^ttl 

tco mxmmic^^f^] a k 2^mu-<Mmmci& 

^a'SffifflSS^H(7)2 0fBcO*fflBSIStc*5V>T. Jak2 

[0 0 7 0] ^it^mc] a k 2^y/^^R^^$gS[{^tt 
§fci6tc, V^XJ a k nce^^. J a k 2 tC^^t^T^^ 
^^^ (7^/^7 5 8-7 7 6 (iB?tJS^5) ) 
LT. tr[^>^f-FtrElfil7f^ll®!Lrco C(DtnJkm(DR& 

^^mwicmmt^rcMc^ a k 2tcoo^T^y 

^^huXf^^im^n-^Tco J a k 2 RN Aco^Vlf h. 
aSIRii^R^^nfc 1 3 0 k D a ^ V/^^H^^x/co 
COl 3 0kDa^>>'^^S^. J a k 2lC^5)n:^l/^ 
ge?ijO. ^^-^>^^FtcWLTISS!^n/c:^M^Otaifil' 
m^^':>XXHtrj:<. J a k 2fit^y^Fjfiimc<^;oT 
^^it^Lfco ^l8^-^:^^F$rcCiJ a 

k 10ffilR]^^(0-^y^Fti:cfcoTT^ti^<. Jak2 
trLifiiif:^%fRl-r^ffl|WI-^:y^Fti:i:oT. ^^^ti/co 
J a k 2K-<:/^F}nifiim. ^^J ak l^-T^^h 

u{c:io\^^x^^imLrj:-f)^'Drco 7i<mmic. j a k 2s 
-^y^FKifiim. m^^f'^h^i^^^x^micm^ 
^ti^^y\^t^?^^:^=-ymmmmf)^ib(D]mx^^ 1 

SOkDa^y/^^n^^^imLTco Ctl^O^^t^ 
J a k 2 c DN A:6M 3 0 k D aO^y/^^M^n 
-FL. trL-^y^Ftr[Jfiirf:^U a k 2 ^V/^^^H^IfS 

[0 0 7 1] ^SH^ft#«tOI L-3»tC<i:o 
T. I L"3^^ttc[)|3-*t7'a- »y F^^ty^Oi^^Offl 

Mmmo:)^uyyvymitf)mmicm^'^n^ l^^ 

1^, J . N. <0 rinterleukins: Molecular Biology an 
d ImmunologyJ ,^>'^F, T^, tJ—iS—. ^-T-tf 

;K 6 5-1 0 6 ( 1 9 9 2) ; vuyty. P. ib<D 
rj.Bio. ChemJ ,26 4: 1925 3-19258 
(1 9 8 9) ] o LTcff^-DX. J a k 2ti^^u 

yy.v ymt<Dmmx&^'^m^^m^Lrco 

[0 0 7 2] 4-^X;^^^i/V (4 G 1 0) lOit^'Ey 
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(Oam^ikttiLrc. 13 0-140kDaO 

5kDa, 5 0 k D a*5<fca*3 8 k D afO^S/>-A> 

§ttfc*ffl)iatC*5l>T 1 3 0 k D a^y/^^mtrc^t< 
^mntco J a k2T'«^fe«?t^Lrc:l 1 OkDa. 
70kDafeJ:t/60kDa <om^^ y/^^KO^^^ io 
^rcmSt^^X$>^o cn^cOSMtl Jak2C»^fe 

a k 1 icI^t^tnitmK^^f^^SimXHt. J a k 1 
SfcgMT$^Ci:^}gja*r^. 1 3 0 kDatC*5Ct^ 

(D^uyy^ymittK l L-smmmMic^^f^ ] a 

/^>KtLT. a I L 3 R j3KIfil^fT^^S^tl^^nfcffl 

\ 1-3 m<onm^ibrj::^±mmmmmmc^^^xf 20 

[0 0 7 3] I L-3*M a k 2^ni/yU>^{l:^il 

tit^mz'e/^u-i-jitniii^mi^^x. Jc^^mti^^ 
L. 1 G 2 tn[>1-^X4-^^^ i/>^y ^ n— 

J a k 2tn:^y^FtrLJfil?f^fflV>§'>xX^>:/a 
htc<i:oT. J a k 2 (iffljitcg^tc^ffl^tl/co tt 30 
«?L9^ 1 3 0 kDa/^VK^il^^iMflaT'til^ffl^n 

10 0 7 41 ] akZ^tiyyVymiUt. IL-3$iJ 

mc^^n^^^ui^yv ymito^-W^^-y^cn^ 

m^-hM'PLfz [>rX7;a--h. R. ^cr> Tj. Bio 
1. ChemJ .263:1920 3—19209 (198 

8) ] o c<Dmrs^ (I L-3mmm-\ 2o») . 

J a k 2tr[^yf-Ftalfil?f^ffll/^fc'>xx^y:/U'yx 
>r>^TfPffi^nrccfc-5tc, J a k 2iOU^;Wi:afbL 4o 

[0 0 7 5] ! L-33g'&;b^J a k 24^^-- tfrStttcK 

I L-3T$'J^L. J a k 2^^3Sjtl^^-li:. ^V^F 

fo mm^iE^^\£yh\kmx9i&it^Lrct^. ^ 

ftiti^j a k zm^-f^vmikmxfi&it^Lrzt^. 
J a k 2 1 L~ 3mmmMf)^^<oi^mmc. ^^sst^L so 
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/c J a k 2 i:«^i!l-r^ 1 3 0 k D a i^^g^tc^ffi^tl 
/Co ^TK^Wtc. l^^iMfflBSOtta^a^ffli/^rci:^. 1 3 
0 kDa/^VF^i=l^tH^n*:^)^o/co 130kDa/^> 
F^04-^X*l7^y®5^^#T;^)^6. S^^>t^X4-^f■^i/y(D 

[0 0 7 6] ffiei^ci:tc. cn^O^Ve FncoSiS 

'V-^y/^^M>'^y Fti^:^)^ofc (^8-1 2) o TIE 

^m^^K^LXh^^o J a k 1 tOj^lS^^lcJ^f 
>^^Fti^S^^^V>t{iu^x. J a kZlcnt^^^ii. 
ti. lfrStt(0?t^^l^iS-r^fci6tO«jE-^y^F 
(OmMc^-DXTT^'^n^o y'-^l^^t^lC^ J a k 2<D 

^ayyv ymit^ J: i B U > KftrStt ciffittft 

L-3fiJ^S;6^eEc^c^^*iILTV^^o 
[0 0 7 7] MM 

mtmrnti^o 3:^<Dmnt)^ibr^^Mmic^'DX. n 
^tmtc c D N A ^ u-yt^^ri-v"^ y^m^^^ts 

Ct^TT-to mnc, •T»>XJ a k 205'gB?»J^t:F 
Ty k 2 43ctt/J a k 1 (D'j^m^nfcmmtit^t^ 

t. t^xo^yA^mtmu-^^ht^ibtHi^'r^ct 
ff^t>f)^^o mziz^ -r^xmmmci^^^x. ^itnF^ 

cDN A(0±^^tK -MLX 4. 4*5<i;t;4. 8kb 
[0 0 7 8] V^XJ a k 2 c D N AOE^i^i.^^^ tl 

rc^m&^o^^m^it^^mtLx^^ [^n-/^-, 

A. G. ib(D roncogenej .7:1347—1353 
(1 9 9 2)]. 9m<DT^/mff^^m^n. 7fi07 

^/mtm^^m^^nxi^^^o 77^ y ^oif a*^^ 

atfcfg^Oc DN A^n-Xi, iilr^^nfcE^'JC* 4 
{@coj a k 2 c DN A^n-yoai:oTfe^ci:A^^J 
H^Lfco [5Hi^}t^}ij!iox^yy€>t/ct:FTy k2 c 
DNA^c^3^/^TR^^nfc K5^y. l. rcei 

IJ , 70:31 3-3 2 2 (1 9 9 2) ] o 
[0 0 7 9] }glfil^ftH^ffi#»(0 I L - 3$iM:b^ 

^«ommmn<D^uyy^) ymit^^^zmm-^ c 

tti^7jk^tlX\^^^ J. N. O rinterleukin 

s: Molecular Bioloby and InununologyJ .^i/^ F, 
T.;l,;^-:^-.^-<-tf;l/.6 5-1 0 6 (1 9 9 2) ; 
^ — U, J. N. (D rPeptide Growth Factors and The 
ir ReceptorsJ , X vi^- > i: n / ^- F S . X 7" U > ;y - , 

(1 9 9 0) ] o ii^oymmt. cn^O 

mMo)nt'Dt^] ak zxh^ct^mmt^ [-c- 

U. J. N. O rinterleukins: Molecular Bioloby an 
d ImmunologyJ .^^i^^F, T M.iO-iJ- . 

6 5-1 0 6 (1 9 9 2) ] o \ i-3&^mmx^m 

^n. n^tm^x^^^y^^^n^uyy^i—^o 

J a k 2tc*t-r^ftgf-<t1tS14A^^-3/co 
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[0 0 8 0]1$tC, lyn, t e c tfclt c - f e s <D 

J a k IfiJ a k 2 t?t^^^{«tt^^.-^. I L- 
ymt^^ htc^ol^T Jakli:Jak2 OP^tc^^.-r io 

^^mmm\iti^&^<ox\ j a k j a k zcomm 

[0 08 1] I L-3$iJ^lCj:t), ] ak2(D^uz/y 
Vymitom^^^lf] a k 2-r>lf hn4^^— tfgtt 
Offi14fl:>^)^*5C^o J a k 20;?3;l/4<V^^y/^^K^ 

^^n^ [MV^X, S. K. 6^0 rsciencej ,2 4 20 
1 : 4 2-5 2 ( 1 9 8 8) ] o yi£4^(?)f-niy>U 

[0 0 8 2] ^t-'^tmcoikiborcibic i L-sg-^ 
mtLxmj&mmm^x] a k 2 4-^— tfstt^^iss 

/Si?)W^SS{J: J ak2T*S^o IftC. ^^S^n:/UV 
<D^ttiLd^Vymitti^^j:<. xy^— tftij a k 20 ao 
SHTCi^u-i:C>^cli:ti:. J a k 2 

*5tt§J a k 1 ^y/^^H^n^>y4^-^— tfS14:6^lliiE 
T^t^i/^Ci:;6^IK0^^n^ [•^-Tv'l/^X. A. F. 
TMol. Cell. BlolJ .1 1:2 0 5 7 — 2 0 6 5 (1 
9 9 1) ] o 

[0 0 8 3] J a k 2(iE p o$iJ^tS^>. ^Ui/ 

yvymit-^n. Sttfb^n^ (^ffifi^J2#Ka) o ^co 

cn^oSf^ti. «lt6tCi2:^^OE poSS* (E 40 
p 0 R) c0«MH^>r>O^ifi{4®«tC J a k 2;^)^tl 

s6^tcB8a-ri^ci:;&iiiELfco J a k 2tmmmc I 

L- 3§§{*0-9-ya-^y htO 1 Ofe^V^tip^^tcM^ 
f ^?b^H-5Mi31^^$^nTl^i»o L;b^L. EpoR 

uz/yvymt^ti. c<DVymiti>at] a k Zt^ft^ 
t^ti&'^x^^o EpoRO^^. ^ui/yvymit 

ccommt^^ hi^3L^'^zy7.icimiR'^n^si\ i l- 

3 p^fzLZLy h(D^uiyyv >Sit^^i*a^6^i£^ti: so 
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[00 8 4] I L-3tEpo<Dmyj<D'^Uzyy^jym. 

itm^^^tf] a k zis^itrnm^^. j a k2-hm^ 
t-<D^^ hti^y^^W(Oiyyi-)imnmxm^(r)f&j^ 

X^^^m^ff^TT^-^n^o GM-C S F:fe<i:t;G-C 
S Ft^] a k 2tOf-ni/yUvK{t^il%-r^Ci:€>^ 

y u ^^{tiott® L ^ si^^Mt- ^ct ^^.L fern 

•Ot^Oym^t-^-r^ [-r-U. J . N. <D rinterleu 
kins: Molecular Bioloby and ImmunologyJ ,^y^ 
h, T.S,:^-;^-.^-r-lf;l/,6 5-1 0 6 (1 9 9 
2) ] o V^D7r->^)KBSS^tC*5l^T I FNytCiS^ 
Lfc] akZCD^f-UzyyVymthm^^nrco 
[0 0 8 5] jgjfil^ftS^ti. S^i*X-/<-7r^U 

HO^^{*^i^tn^ [^-f^fV. J. F. £D rscienc 
ej, 257:410-413 (1992)]o ^^tC^ 

^^mt. ~m(Dmmmmf)-i^Mcm^n^tmm'^rix 
o^^o Rjfi^oif^ [^-^-y^y, L. e>o rceiij . 7 

0 : 3 1 3-3 2 2 (1 9 9 2)] tcti. Ty k 2;^)M 
F N a iX^-:^!; V^tCM^LTl/^^ C tt^TT^^tlXl^^ 

S^tOSf^ti. J a k 2:6M L-3*5cfct/E p o 
(IISS^J2#M) . =^5)mcG-C S F. GM-CSF 
*5j:lf I FN yfOi/^-^Uy^iiSSteM^LTl/^^Ci: 
^^Lfco ^e>tc. aifitO^^ti. J a k 2 
'ey^cDJiL^^JfCm^.-hm^tLXi^^^o LTzt^-DX. J 
a k7y^U-^-^— Ifti. SS»cO-^t-r h;^J-f'y/-r 
V^-7 X n yx—/W7 r ^ U —OpO/^— £0^0:6^ 

o TISffl ^ i/^-^;l/JBH»AtcM<^ L T v^^o 
4^-^~tfcOJ a k7r^U-(is I S 
GF3a^>/^^M [>^VK5-. C. e>0 TProc. Na 
tl. Acad.Sci. USAJ ,8 9:7 8 3 6 — 7 8 3 9 (1 9 
9 2) ; 7-. X. Y. ^<D rproc. Natl. Acad.Sci. 
USAJ .8 9:7 8 4 0 — 7 8 4 3 (1 9 9 2) ] *5cfc 
Zf. ICSBP. IRFl. I R F 2fecfct/4o^i^<m 
y brj:E(DDN A^^^y^^^lcmmt^ I SGF3 y 

tcffi3i-r§7 7^'j-yyA-^^t?. itetLm^mm 
^m^m&^^m^^mm-r^ [^>-;i/x. s. a. 

6^0 TMol. Cell. Biol. J .1 2:3 3 1 5 — 3 3 2 4 
(1 9 9 2) ] o 

[0 0 8 6] mmmz xuxn>-}<-rx^>§^mcM 

mt^] a k 2fccfcD'xUxn.i^-rx^ytCcJ:i.«tc 
M < ^ n y U >^{bfe Dmft 

xUxo4^^x^v(E po)(i*fe^»*fflBaoti5a*5J: 
t;*iS»ft^. ^iO§g{*:(EpoR)i:(Otgi:itffltCi: 
'?W-r^o E po R^i^t-^'^;^7^y§g{^:7r^U- 
(?¥) CO (ftp^) r-feo. [Riswfig^^-t-^f 
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n i^v 'J y^fL^oSK^o 1 3 0 K D a tosa^n 
i/y^-^— IfT^fe^J a k 2T^fe§i:^^IE0>g-r^o ^ 

E p otO^iMCi: J a k 2c7)-r> • e hniB'Jy io 

^^{C. J a k 2 (i^tl^WfS'St^lie^ST'*^ E p o R 
t^Tnto m^ift. J a kzif^^uiyyvymittmm 

[0 0 8 7] mx 

mmic^^m'mnx\^-^^i^'7-^:^^u±i:?^y. 

-9--rxyX(Sience). 236: 1229-1237(1 
9 8 7). ^hti)iy, D. :^-f'f-V"(Nature)3 3 
9:27-30(198 9))o jglfiliefiH?tO^< ti. 

t/W S XW S (SB^m^ 1 )t^-701?eE^!t#S[i:f 

(E p o)i^^&mm(Dms^<Dmm^^xs^t^^it^im 

tc3^}t-r^igifil^S@^T^fe^(^5>^y.S.B.. 

F (Blood) 77:419-434(1991))o Epo 
^^f*(E p o R)fi^3K^n-->^(^y Fb7e. 
•tr;l/(Cell) 57:277-285(198 9))tC<fct) ^ 
D->^n. c DN A^0ia?iJ*^e>¥-M^1iF^-f'yO 
5 0 7 7 ^ /KOSSfei: tf^t-r F ti^ y§^i*X/^- 

E p oJ^^*5^tf«it6tt?t^T^^ci:?!)^^^n^(^ 40 
yFU7e>. -lr;U(Cell) 5 7 : 277-285(1 98 
9))o 

[0 0 8 8] E p o R£7) I L-3fe#tt»^OitA 

ti. Epo tcis^Lfcii5itcj^'r^aafla^oti;btc^%- 

■r^(^yFb75». 't;l/(Cell) 5 7:2 2 7 -2 8 5 
(1 9 8 9) ; ^7ve. • 7>F • 

- * 7^-r4-0>?-(MoLCell.Biol.) 1 1:4 8 9 5-4 
9 0 2 ( 1 9 9 I ))o J^M«A*fflBa*. E p o c -m 
yc^ c— fos. c — pirn— 1^5(i:t/egr — 1^ so 
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^ts-mow^i&owmmB'Fo^m^mmt^ ( ^ ^ ^ 

6. • 7:/F • -t/l/-^" • /W:*-n>?-(M 

ol. Cell. Biol) 13: 1788-1795(1993))o 
Epoti:-jicO«ttSScOiiai^n>'>U> 

a-XXX-{Proc. Natl. Acad. Sci. USA) 8 9:6 2 3 7 

-624 1(1992): h*^^y^ yt-)Vhib. 

• ' • y^X F U-(J.B 

iol.Chein.)2 67:10670-10675(199 
2) : ^ly^^Zf^yi/::!-:^^-. i/>— • • 
/^>r:to>^;^;l/ • >y-^XFU — (J.Biol.Chem) 2 6 6: 
6 0 9-6 1 4 (1 9 9 1) ; ^-^^e. • 
7>F • -fc:;l/5- • /W:tn>^-(Mol. Cell. Biol) 1 
1:4895-1902(1991): BiyL.'y^^tfu 
—f-c^yzL. V— • 7>F • -tr;l/5— • 

;^ni>*-(Mol. Cell. Biol) 12:706-715(199 
2) : ^"^y^. T'n^y F(Blood)8 0 : 1 9 2 3-1 
9 3 2 (1 9 9 2)). E p o R;^)WQU;?f>F£0;e'&(C 

^^^i^^n^o ^ni/yy^^fb^ii^-r^Epocos 
KcDioti:SSi*:T^^(F'>-9'y^ — 7;^--;l/F 

v^-V— • :t7'- >'W:^-Oi;;?j;l/- >>-^XFU- 
(J.Biol.Chem) 26 7:10670-10675(199 
2) ; 3>'A'7*5<i;t/n— x^^y i^a. • 
7>F • -feyl/-^- • /W;tn>^-(Moi. Cell. Biol.) l 
2:706-715(1992);5»>^e. ^U^zi'y 

- • 7y F • -fe;!/^- • >'^-f:tPi^-(Mol. Cell. Biol) 
li:4895-4902(1991))o 

[00 8 9] E p o RO«KF;^-ryti2 3 67^y 

m^n^. I i-2^mi^m<oms^n]'?^-fytmiu 
<o\^^<^f)^(OT^ymmm^^ts{^yvuTb. -t;^ 

(Cell) 5 8 : 1023-1024(1 9 8 9))o Epo 
Rit^TcmmiCl L-6fl^#Agp 1 3 0Ma*T^ 
mtEtiTc. •9-^F;^^ySSi*{S^F^^>. >i<^y^X 

^tT' • ■9-^xyv'— X- XXX— (Proc. Natl. Acad. 
Sci.USA) 88: 1 1349-1 1353(1991 ))o 

mmn v^^y(Dms^mmi^^^i^<D^^^mmit(D 
^uyyv ymitomm ^ fc ^mi&m<DWMx 

>F • -tyl/^- • /W^niy*—(Moi. Cell. Biol) 1 3 : 
1788-1795(1993); ^^"yi^. 

- • 7y F • -tJl^— ' A-f;4-Dy-(Mol. Cell. Biol.) 
1 1:4895-4902(1991 ))o l><OA^cOJffl 

^•^(^>Fb7e). • 7VF • -tr;l/^- 
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. 7^-r;d-ai/-(Mol. Cell. Biol.) 1 1 : 1 9 8 0- 1 9 

8 7 (1 9 9 1 )). fmmmmii. e p o oissfc j; o a 
(D^m^^if set ^Tikmt So 

[0 0 9 0] m&^m^fHX'. *;l/jK+v';l'*4SWBfft 
/•c{id<7i';^lfeJ:tf2 yyi-(y<DmMli. ±X(Di.^ 
^WiSlilc L T^Stt^^iSttfc T' 1 5 ( = -^7 7 6 , 

• 7VK • -Iryl/^- • /W:4-ny-(Mol.C 
ell. Biol.) 1 3:1 7 8 8- 1 7 9 5 (1 9 9 3) : 5 

-(Mol. Cell. Biol.) 11:4895-4902(199 io 

1) )o CO®SEcDSS14«, iP-v^Xl i:4^-y^'X2(D 

li:j;»)*6tcSEB^Sn/'Co coi^micJ; EpoR© 

[0 0 9 l],^tl^6^Stt(OrcA6tc. ^>/^<^gf-n>/ 

^e)nTi/>:^i\ E p o RO:d;l/;K4^iy;l/^Jao^nS/ 20 

• -tr^V^— • /.W^ni/*-(Mol.Cell.Biol.) 1 1 : 
4895-4902(1991): 3 v^A-^^S^fct/n-x 

(Mol. Cell. Biol.) 12:706-715(199 

2) ; V^'&y^ — >^-v-^;P-^y 
• /^-r^ni/':^;l/ • ^^%.V 'J-(J.Biol.Chem.) 2 6 
7:1 0 6 7 0- 1 0 6 7 5 (1 9 9 2)). 

S^tcMMLri/^§ci:^^it-r^o ^^W^(3iyA 30 

'y^^XSu-y'^ yi/a.. 7VK --tr;!/ 

^- • /^-r^n>?- (Mol. Cell. Biol.) 1 2:7 0 6-7 
1 5 (1 9 9 2)){t^'^WtWm'^\.X\^^^ 130k 

SiJ^THi^niy^U vKft^nrv^/Co 130kDa:6^ 

tlfB.— ' :tf • ^t-Yxy • a-XXX— (Proc. 40 
Natl. Acad. Sci. USA) 89:6237-6241(199 

2))T% AT?(D7z^h*mm^x^i&Mmmmtrc^uiy 

-"^X&^Ctti^Tjkm-^tirco 1 30kDat/cti9 7 

[0 0 9 2] EpomnrnxifC^^n^^^^mxh^ 

• ^^a^yV • Ttlf^- • • -»t-rx>i/-X 50 
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• a-XXX— (Proc . Natl . Acad . Sci . USA) iCtiWi'^tiX 

(•J^^r/b^x. A. F. . yni/— r^v^x • • 

• 7:^-r ^- • • -^-^xviz-X • 
XXX-(Proc. Natl. Acad. Sci. USA) 8 6:1 6 0 3-1 

6 0 7 (1 9 8 9); '>^;l/^X6. 'eV^:i'y'- • 7y 
K • -t;!/-^- • /^^:tn>^-(Mol. Cell. Biol.) 1 1 : 2 
057-2065(1991 ))*5j;t;ffiO(>'^-^:t>> 

- • • ^^Jiyiy—X • a-XXX-(Proc.Natl.A 
cad. Sci. USA) 8 7:8913-8917(199 0))W 
^i:ipl^tc. ^^!t^c0 2otJ:^ggtc^}iLfc51fi^T^fe 
D(J a k l*5i:t/J a k2). ^ntiTy k2iie^ 
^)\/L.f^yf\-^'y'7 V ^yrrs/— >(Oncogen 
e) 5: 1329-1336(199 0)t^/c^ty. (SU 
IC^ < SiJc7)4^-^— tfgfOcJ: 9 tcma^n^) 5? X (Ja 
nus) if 5i i: tf n ^ its W^ff b I tf -9- :/ 7 
r ^ U-tc-g-^n^o T y k 2 Sifi. 
-ry^-7xn>a ( I N F a)^§i*^JSSL/'cM^« 
. AtcM^ott ^ nr I ^ ^ (^5 -jVh. -tr ;l/ (Cell) 

7 0 : 3 1 3-3 2 2 (19 9 2))o 

[0 0 9 3] J a k 1 ^cfct/J a k 2 jie^Ojglfilfi^ 

tiv^Xiie^to^^i^g^coc DNA^D-y;&#Ki 
getc^f ^tn[ifcrt^PSU/'c(^SI^Jl«)o * 
^0^^^ti:*B^ffl«T* E p omm^Mz J a k 2 OiRr 
S n i/ y ij >^{t^^*f § c *5 ct t/^ co^ y • 

(i. ^§iffijio*MTS§ E p 0 ^munY^^y<r>m 

SgI$^«tcft#-r^o *^0^^e>ti:J a k 2:6^ 

EpoRtcl^S&^tcM^L. ^(DMjgA^^SgPS^tCiJ^ 
gT^$^Ci:^^^i>o Jak2(iEpo 

[0 0 9 4] igS 

J a k 2(i:E p ofiJSttCJg^t^tSWtc^LTmjitc^n 
E p 0 E p o tO^^tt^^C?^ < cDfflBSeSMO^n 

4^^-- tftcM^^f ^c^^^[$-ri>(3>'i^^^. 

(Nature) 3 48:647-649(199 0);^ 
^n^y F(Blood) 80: 1923-1932 
(1 9 9 2) ; yu*3J:t/'>>^n-x4^-. 

• f^^-^U-Jfi)]^ • ^^X h ';-(J.Biol.Chein) 2 
66:609-614(1991);^ • 

• /^-r:4-ni/';?j;l/ • >>-^X h U - (J -Biol .Chem.) 2 
67: 10670-10675(1992 ))o ^ttlT 

ftfi(Oif^^('>^;V^x, A. F :/ni/— r^y^x- 
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a-XXX-(Proc. Natl. Acad. Sci. USA) 8 6: 1 6 0 3 
-1607(1989); »>^;l/^xe>. ^b^a^- • 

7VK • •tr;l/-7— • >'W^D>?— (Mol.Cell.Biol.) 1 
1:2057-2065(199 l)/<-^;^>e. 
i/— • :t >^ • -^^^a^;!/ • TtlT^- • 
• -it-fxyi/— X • a— XXX— (Proc.Natl.Acad.Sci. 
USA) 87:8913-8917(1990); mMmi # 
fig) (iJgifii^SH^ft#tt*fflBa^tc#ffi LTV^^gt^O 
^b'J:y?gftWfrM4-f— ^fO^ffltc P C Rmm LT 

^^t)^T. DA3#lffi*fflSaPt'c0 1 y n. c-fes. 
tec. J a k 1 *5<i:t;j a k 2tc*f-r^$E¥^|pI^L 
fci-ry^, :t>n>^-> (Oncogene) 8 : 4 1 7-4 2 
4 (1 9 9 3))o 

[0 0 9 5] Cnec04^^— tftOMtlA^E p oM^^A 

Ltco D A 3 (E p 0 R)fflBSti*5 1 4 ^r^T^^SH?^^ 
^^i^n/co »ti$iM^n^5:lH-)^/'cti:3 0U/ 
mlOh h E p 0 1 0^F3M^n/c(+)fpjn*^TS-o 20 

mmmt^ib(Dmiti^(DT V :n-h {2 X i o^fflss)^j 

ak2. JakK c— fes. lyn^fcCitectC 
W-r^talfllM T^feiSttl^L/Co ^l&itfim^ S D S - P 

^-ti 4 G 1 0^^[4-^X4-^^^i/>^:/^^— 

[0 0 9 6] ±m<Dmm^. e pommom^j a k 2 

ic^^f ^taifiirfr-tt^Lfcp 1 3 0kDa/^>K;b^f§31 

^4-^x.t^f•^i/y(P Y 2 0)tcW-r^S^^^:y^D- 

•r^^. lyn. f e s^fcti t e ctifWIII^^fl^THi 

[0 0 9 7] 3 0 k D atO/^yKti. ^IBtC^L 4o 

rcffl^O^i^T' J a k 1 icnt^trl\kmv^M.ibtirco 

yjOtnitmit ] a k 1 i: J a k 2 0r^^[iI^*r^g/hK 
e>. J ak4^-f— tf^fiEpotcSlSLT^niyyUy 

mit^mmt^mx^rs<^^ ] akzirm^micvym 

[0 0 9 8] Epom^t"^] ak2<D^uyyVymt 
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1 G 2 ^/ ^ u-i-jitfii^o^mti^ u ymit(omt<D^ 
seoH53'^^^y^t^x>t^^^i/y;&, MimWi(y^y 

n>^-(Mol. Cell. Biol.) 3: 1343-1352(19 
8 3) ; -rX7:t"h^. -/^-r^n 
>^;^;V-^^XhU-(J.Biol.Cheni.) 2 6 3 : 1 9 2 0 
3-19209(198 8))(D^o\C IGZ^/^u- 

X^mLtCo ^aSeCiSDS-PAGEtC^^L. 7 
^)V^-lcfuyhL. 7^;l/^-^J a k 2tcj^1-^ 
triMrnxm^LTco ig^tmBOilDT'feo/Co E p o 
Cip 1 3 0kDacO/^>F^i§WL. ^tltd; 1 G 2}§ai 

fco ±mmmmn(o^jL7.^y • fuy hrnxmrnrjiu 

-^;V<Dp 130kDacOJak ZtmWi^^mm^m 
Sa£0M>7tc^^tirco lyn. t e c ^fcfic - f e s 

[0 0 9 9] f-n>»Uy^fbJ a k 2<D^M<Dmm^ 
m^t^tcibifC^ DA3(EpoR)*fflSa^Epoi[lffi^ 
0. 5. 10. 3 0. ^^ZfeO^mcmmL. Jak 

2tcj^-r^}nifii?tT^^sa:i^*m\ ^^3SitI^tl^sD 

S - P A G E icmmLfco ge^x h n-tr;l/n-Xtc$s 
^^^Ht. 4 G 1 0-t/^n— ^;l/tr[^t:T*'>xX^>yn 
'yh^ffofco cne)0^ffT. 1 3 0 kDa/^>H;^^ 
g^cO^^tiR^ST^ofcc ^J^ti5 5^T«:^T'fef). 

Epommi^t. m<om&^ui/y:^i--^ttm 

Lr. ^SH?ffil¥«*. miiT'1f^6^:^J a k 2^0 

^uyyvym{t^1Scto 

[0 10 0] Epommt] ak2^y ' \£hu^i-- 

m&^uiyy^i—^<D^ui/yvymim-mz^i' 

(Science) 241:42-52(198 8))o L/cTb^o 
T. :$^^m^^i>m&it^^^<D^y ' If hn J a k 2 

^4^lfil?f (NR S)^/c(iJ a k 2^mmtriMm<Di^nt^ 
>K{l:iie^SDS-PAGEtcr§^Lfco iE^'i7-9-4^ 

mmmr\ -fy - \£ha^i—^fsmrmm^^mx$> 
-dTco nmmc. j a k 2tri\fRm<Di&iti^(D9^&imm 
i^Ep ommmMimmc^mmrj:^i—'^fim'^$> 

o fco U VSfLOiS^^jt^ti 1 3 0 k D a m&X^ 
0. ^nti J a k 2 t«tC»-r^o lRl^:^iSttt«^^J 
MflSC)tttt!|^^^e>t^^ai^n:^;6^ofco Jak'2^iO 
Jl^Sliti. J a k 2tfi!kmt'^^i—^fS^<DS^&im^ 
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J a k 1 ifcm^tmm(DmmBm^^^frj:t^-^ 

[0 10 1] j^mUmiitmmLrc] a k ZcD^nS/y 

K - -b;!/^- . ;^-r:tn>>*-(Mol. Cell. Biol.) 1 1 : 4 
895-4902(1991);^ '^^a. ^b^^a^- io 
• 7>H • -tr;l/^-- • >'W:tn>^-(Mol. Cell. Biol.) 1 
3: 1788-1795(19 9 3))TCi. ^oi^VU 

ymit<Dmm<Di^mv$>^ e p o RcoiifflBaKo^sgps 

■m^^mmt^ct^}^-<rco Lrcf^^-Dr. jak2u 
ymitmmv?^^y:^smtt^t^^f)\ j a k 2 u 

(DU^^Lfco E p o ROH^Smi;^;l/#4^i/;V*iS 20 
01 0 87^7^^^^<;^)^ |pI^^^*^¥WrStt^^)0 
(^'^^^^ • 7y F • -tr;!/^- • 

n>^-(Mol. Cell. Biol.) 1 3:1 7 8 8- 1 7 9 5(1 
9 9 3))o 

[0 10 2] H^mi^^mmt^mm^<DE p ommt^t 

1 3 0 kD a(7)/^y Fc0^n'>yU>^fb^*5C-ro H 

;Mc^L/cJ:-5tc, J a k 2 £DV>< ^;^^]Sl^l^^;l/tc<i; 30 
- • 7>K • -t:;!/^- • /^-f:tn>^-(Mol. Cell. Biol.) 

11: 1980-1987(1991 ))o cn<b<Dmm 
<Dmmm'^<D] a k z^^imxmm^nrcmm^m 

rj:7 2kD aVym^cO^iEX&^o cinfiEpoRO 

7>F • •tr;l/'^— • /W:tP>^—(MoL Cell. Biol.) 1 
1: 4895-4902(1991 ))o COm^.t^E p 
o R a k 2 t tlSfi^tcWa^^fe ^3t#^ C t^^.mt 

[0 10 3] w^w^{^^K^'^^\cmhmti)\^^^^y}\^m 
L/cs^a{*T'ti. X) k~?^mm^x'§:m^<o^uyy 

ii14^^S14fl:-r^(^'>^^. ^U^a^--7>F 50 
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• -tr;l/^- • /W:tn'>*-(Mol. Cell. Biol.) 1 1 : 48 
95-4902(1991 ))o CO^mW^^Mt^m 

sacoE p oMWi^W.^ J a k 2^uv'y'jyK{l:iO^^ 

[0 10 4] *f|0^#^ti. WtfftClHBSHF/^ViT)^ 

agi5®iii0 2 0 7^yKo^^in(p B^att^)ti-r^To 
fco J a k2(n^uyy^)ym\mc(r)^^W^Wmr 
[0 1 0 5] mtc. *%0^^i^fd;4^^^y^Xl*5<fcl/2 

^zL'y— • 7>'F • •tr;V'5— • /^^:tnv^— (Mol.Cell. 
Biol.) 13: 1788-1795(199 3))o J a k 

2co^uyy'^)ym{t^tC(0^m^^nmt^E p oSa 
[0 10 6] ifmmb^tmz] a k 2^uyy^)ym 

\t<Dmm^i:^x}^mmmt-(y * \f:vu ] a\2^^ 

t^mM<0^u-y\t. $iM^LTi/^^i^^>O^E po 
Tl 0^$iJ^L/c^>cOTSo/co «^I4»LJ ak2 

^^mmi.. xm^iM<o^'}\z>(y' ^vu^i— 
mm^^mhtco u ymit^mwmm-^ s d s - p 

[0 10 7] 5tti:^-^rc;g^coj;9tc. SJcSJt^^T^l^tB 
^tifcU y^fbCck^ig^^^^titi 1 3 0 k D a U y 
^ST^O. ^ntiJ a k 2(7D{4S^^»lf §c J a k 

2 CO u y^fkti E p o xmm^tifcmmxmBx^ k> . 
^mmmm^i^, p B ^ffl^sft^ rcti p M 4 m^^^ 

cO*HT^^^Mga5^^;^^SrcJ a k 2 5^ni/yUy^ 
[0 10 8] E p o R^^3^*r§3 T 3TOTC0J a k 

2mm^ui^yvymitmm 

J a k2it^<<Dm^(omm^Mx?im'^ti^mmi 

l#.^)(M-/^"-6. (Oncogene) 7 : 1 3 

4 7- 1353(199 2))o Lfcff^-DX. ^^m^^b 
mmik^WiX] ak2ff^EpoRt^^LX\^^^'h'^ 
t^^^lf^u y y »; ymWi^mWt ^ t^m^m\'^ U 
fco Ccorci6tc. *?g0^^^ti. EpoR5g]SS^?^^ 

mmMK^ti. E p Q\z.nLX'^m^^<o^^^^wm 
■r^ 3 T 3S«^«^ojs^^isKLrco 
[0 10 9] E p ommmm^mMtmmt^^nw 
co^uyy^) ym\ttmmLx\^^^f)^^-h^^mmm'& 

t^TMc. Epo(DmMmB^^U^^i^(D^uyy 

V ymitmmmti^M^Lrco 3T3(epor)«:6^ 
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tUmLfcm^. 7 2 k D a SSti E p oM«4»ti: 

[0 1 10] wm^ma^m^^] a k 2 tcs^-r ^taifii 

J a k 2^yn^y V Lfc^^. ^^tl/cigStiTfa^Oii 

^T'$»-:5fco mm^^xsEpommmmnmm<Dfi^ 

W^mit] a k 2tcJ^-r^tn:ifil?fO:/n'y Y^Wmt^ 
Ct\r:^r)p^^^i^rc<otnmr^\y^)\^(D] ak2^^ 

^T^/^rco E pQ\z^^mM<omm^m^^x. j a k,2 

^^ttCJ^ij-r^ 13 0k D aOAy Ki^^^J^XJ^^ni/y 
(4G 1 0)tcJ^-r^^/^n-f-;l/tn;i*T*^^tc1$mT 
^fco fR|ll=^/^>F(iE po R^^Wb^l^S*^$l*S^ 
*iBaT'Ci1^ai^n^*^-:3/co cneo-r-^tiEpoR 
;^^S*6^*fflSSO J a k 2 t^tl&^tcje^f ^ C ht'^X 20 
J ak20Epof-uiyyU>^fbil#^(K^*r^ 

[0 111] J a k 2tixUxnvi^>rxf->(D5i^§i{Sil 
ttWtc?£tt^5:§§WcM3lbTl^§ E p o R*5<i:tf J a 
k 2 cO^Di/y U V^ftcomii^il^ti. J a k 2 tm 
SmtCE poR^M^LTl/^^Rltltt^^-ro Ct7)Rltg 

^- . /W:tnv/*-(MoL Cell. Biol.) 1 2:7 0 6-7 
1 5 (1 9 9 2)):bM 3 0kDaSe^|WI^L. 30 

EpoR^^igL^. -r>- If huT*u>^^t:^n^i^ 

^^e>T^S^o J a k 2 ^ E p 0 ROMStORl^tttit 

>AU a k 2 iz^t^jStt^-r^ 7 2 k D a ^^^/'fo 
[0 1 1 2] J a k2cOEpo^cO%lil&^i8^£OoJ^tt 

E p 0 Rm^^tS-M<OQ S T {y;!/^^;^^- S - h 
5 >X >^ X ^— tf) L*iST*fg]l^^ 

^tfctiE pofiMDA3(E p 0 R)msmm^t^\^ 

SDS-PAGEtcf§^L. -hn'tr;l/n-x^y 
)\^^7uyVLfCo -fu-jY{tm^(Om<D=f-ui/y^i' 

[0 113] 1 3 0 k D aSati. l^«t/cti$iJM 

ffi^tlT*^. ra^y a k 2 tC^tt-^trLifiiTf 
i^^n/co 13 0k D aHefi:. tr[lfiirt^3^fJO-<y^ 
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aiT*t:^?b^orco 1 30 kDasetij a k ncj^-r^ 

talfilJf i:tttc. J ak2tCj^-r^irLlfil?»T*M6nrccOct: 

^n^niOirLifii?ti:ISi^^n/c^^. l y n. c - f e 
s^fctit e cCD#mCcfct)li^^n^r'fe5 9>'^VF 

lfC>*T% J a k 2;6^E p o R^OOTK K;><-t' 

[0 114] €>L±faT'^ai^nrc J a k z^^xse p 
:6^^)^affiiiSttT^* ^ H ^si**5 J: t;^affiii^rgtt p 

h^J a k 2tCi^-r^ttlfil}i^ffll^TlSg^LfciB^. 1 

3 0kDagetii^te^n^^^orco ^^itbr. hs^ 

flSKF^^v^^CySJ^^e^^Sfflbfc^^. 13 0k 

D a m.&{mm^^mx^rzo 1 3 o k d a ^B^m^ 
3 0 k D a geti53^sffiii^rStt p M 4 ^^w^^tsm 

tm\'^(Om^Z^^^(DXh^o cn^eojjgmti. ^ 
affiiitttCf2:>S^^SgP^i^:6^f EpoR^Jak2 

[0 115] SIS 

cne»i05f^ti. E po RtcMaLfcSe^nv'V^^^h 
— tf^fHI^L/cM^dcOfeOTfe'). EpoRti^nS^V 
U>^fetiU^>F^^<ojS^^r£14{l:-r^o 5fecoif 

^fi. E p o (Di^-^^mfmmmp^u^yy) ym\t^ 

7y F • -t^V^— ' /W:tni/—(Mol. Cell. Biol.) 1 
1 : 4895-4902(1991):^ 

• 7>F • -tJV^— • /^>r:tni/— (Mol.Cell.Bi 
ol.) 13:1788-1795(199 3))o Ltcff^-D 

X. ^m^m^mcm^Lxi.-^ E p 0 tm^-^t^^-D 

T0^§4^^— lf(tfc(i+-^— lf^)^fRl^-r^c:i:ti:6^ 
;^f)^lSgi^O.C^T'$»^o PC R}i^ffli^T(^>r;i/^ 
X.A.F.. yazy—y^^yy7.'^-/'-r^:L^'T 
tir"^— ' • -^^xys^-X • a-XXX-(Proc. 
Natl. Acad. Sci. USA) 86: 160 3- 1607(198 

9) : •>^';b^x.A.F.. j?«y^yX' ' xy*f^^ 
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Uv^-CMeth.Enzymol.) 200:533-546(199 

X-(Proc. Natl. Acad. Sci. USA) 8 7:8 9 1 3-8 9 1 
7 ( 1 9 9 0) ; vy :^-yn>^-y (Oncogene) 8 : 4 
1 7 - 4 2 4 (1 9 9 3)). #ffi«ti:#^EL. ft^G 

[0 116] I L-3/Epofe^tt«Tl6^^n^ 

I L-2«^M c k4^-f— lf^^:^^^^::M^Lfc:^^•t- 
•tfgtt^0±^^0MHh^^^l^3IEB^(^^5'y^^. y 

• •y-^t'xyv'— X • n--XXX-(Proc. Natl. Acad. So 
i.USA)8 8 : 1 996-2000(1 99 l)):fei;DM 
ck:6M L-2§§i*i8SBO«KH^>i'>i:^Keqtc 
M3gLTV>^tv^•9iE0>g^^:g'C^t>TV>§(/^^>^•\'V 
6. i^-YxyX (Science) 2 52:15 2 3-1528 
(1 9 9 l))o Lt^Lfjiti^ib. \ c k(i. :9^Sffiiitttc 20 
ti:>i^gT^=^0> I L-2§^f*:)3im^tMaLTV^^t 
l/^9Ci:(i}ig-r^^T^^(>'N:^^-VvP). -b:;l/(Cel 
1) 59:837-8 4 5(198 9) ; m^^-Vv^, 
-rxyX(Science) 252:1523- 1 528(199 
l))o \ y nCOl L-smnBMiC&f^mmt. IL 
-3fM;6M y n4^^--tfg14^±#^-tJ:^i:V^ac^ 
^^Lrc^StcJ:t»^t^^nTi/^^(hUrfxe,, 

K (Blood) 8O: 617-624(1992 ))o Lfji^L 
rj:ti^ib. ^^B^^^^fi^^Lfciilfil^gH^ft^ttfflaa 
4^1:^ L - 3 ^/tti E p 0 l^-fn^) 1 y n4^-f — IfStt 30 

y n ^ E p o ROM^cOiEH.^?>T#Tt^=S:V\ 
[0 117] *^B^#e>ti:t ec^niy>U>KfL 4^ 
^— tf gttOrS14fL (r- ^ ti^ L T V ^ :^ V >) CD V :^ ^ 

(Oncogene) 8:417-424(1993)). ^tO 

m^mm^mtT-mM^. i t k(i L-2p^prti 40 

TfflSa^f--- lf)*5j:tfB-fflBSB PK/a t k(B-*ffl 

^^($^n^(>'U:^y ynv'-x^'yyx • 
• -tf-zt^/l/ • Tioy"^- ' • ^>rx>>/-X • a. 
-XXX-(Proc.Natl.Acad.Sci.USA) 8 9 : 1 1 1 94 
-1 1 198(199 2); ytli^tb. -b;V(Cell)(g;^ 
1 9 9 3) : -<hU-e». :t--r^-^'-(Nature)3 6 
i: 226-233(1993 ))o BPK/at kite 
^tiX-^^^:^>v^n:/U:/ifii^sE(X L A)i:^SBtc so 
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^6. •tr;KCeil)(Sfil4». l 9 9 3)o ^6tc. 

gm*XLAt7).#.#*OBPK/a t k;^^e)^aj^nfc 
(tfhU-e). :^>r^^-(Nature) 3 6 1 : 2 2 6-2 
23(1993))ofif-:3T. BPK/atk(iB -» 

[0 118] ^mm^bit. mMmm^UMLr\.^^ c 

- f e sitfE^cOE p oft^e^eSStc*5tt^,fSfJ?>M 
^LTl^:^t/V aiftcOW^Tti:. c - f e s^mu^)l 
t^^itlc i; D ±i*P L. c - f e s O#il*fflte^<0gttJ^ 

i^^-- • • • >>-^x h U-(J.B 

iol.Chem,)2 66:158 5 0-15854(199 

D). ^^xSc-f e sTy^f-'tyT.mmt^^itic^^ 
mf^n^Tcisbiy t)i • ^n-x • ry 

F • -r^-^r bVr— i^a ^(Cell Growth Differ.) 
1:543-548(1990)). c-fe s :^}^#M*ffl 

^. >?^— •/W^^i/':^7;l/•>^r^XhU- 
(J.Biol.Chem.) 266:15850-15854(19 
9 l))o 

[0 119] lyn. t e cS/ctif e sTtf en/c)g 
^tOMLX. J a k 2 OlIg^T^ti. i^uyyUym 
it. tfSttOStt{b*5cfct/E p o R ^oM^-r§ 
tg;^iO^^:6^g^t::iE0^T^t/co ^^tij ak 

1 tcjji-^ cj: ^ J a k 2 KMtmmmmimmx 

feofco J akl^ci:tfj a k 2til^^te:||^L. 

immmi O (/ N-/ ^ . ^ y n (Oncogene) 
7:1347- 1 353(1992); *0.^*ffl*tOllfflfi?tl 
l?,tfc#M)o J a k 2tD7^y^ffi?iJ(i. ItiEbrc 
1 30 kDaOl 1 2 9{0cO7^yKcOge^n 

-Kb. •=enti:v>XJ a k 1 — tf ^ 4 5 . 5%0 

[0 12 0] imm^h<r>m'HX\t] a k 2\zVi^^Wi 
J a k 1 T^t>^TtOi9J^TMiiS 

Tf^/t*<«ai^nfco cnti. i^fflLrc^rotrcifiijf 
^nrc(*»i#fig)o i^]m.<^wmt. nn<o^m' 

;l/(^^tCcfc§€)OT'Ci:^V>o fifoT. cntiJ a k 1 
cfctf J a k 2<Dr^cD?t»;^t@(Rlft;b^J a k 1 ^fgl^U-^ 
;l/TtiS^A^E p o Ri:M^LTV>^.J;9tc^^x.^c 
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[0 12 1] E p ocoj a k 2f*U'>yj y^fb^o^^e 

ymiUtAG 1 0*5j;tfP Y 2 O^/^U-i-jltrlWO 

V&'Drco /JPXT. J a k 2(iE p oMWimMti^^. t: 
7rn-xtCiS'&Lfc 1 G 2tn[4-^X>•^^ai/y•ty^^ 
— ^;l/trtt*tc <J; 7 7 >r' -r ^ n V h 7 ^ 

[0 12 2] *5gB^^6cOieS(i. E p o$iMtiJ a k 

X\ J a k 1 ^04^-^— tfStt^lEB^-r^CttiilH/^C 

H • -t;!/^- • /^-r:4-uS/-(Mol. Cell. Biol.) 1 1 : 2 
057-2065(1 99 \)im^<0^i^TX(0 ] ak 

(k^ti. J ak um^^nrzmm^ii^^^m^ct 

t^Tikm^ti^o ^^mmib(D^^lt. ^y* tf hnj a 
k 1 4^^-- lfStt«^WO^^tg14tiv J a k 2 4^-^-- If . 

l^TcisbV^^Ct^^MLri^^^o CtO^T'ti. Jak 30 

i*^,^<EpoRi:M^L. Epommicm\^^r^<^ 

tij a k l^y • ehnr-^f— tf®tt;&iiEB^Tt^;!)^ 
[0 12 3] ^ui/yvymito^y ' ehnSiST^iO 

mmmmic^m'^n^jifi^'Drco j ak2:6^g^^tc#^ 
^^jiMn^m^^^-^m^ctff^Tjk^-^tifco J a k 2 

S14^Stt{l:*ri.o ^kicfS^it] a k 2ti. MSf-ui/ 
&it^^vc<D^orj:^=PM ymit^mf'f^mt}^^ 

-r^n>?-(Mol. Cell. Biol) 10: 1664-1671 
il 9 9 0) '.^'—fylio^ZfiyzLUyyyiS-. 

X h U -(Biochemistry) 26: 1434-1442 
(1 9 8 7))o 

[0 12 4] E p o^iJ^tiE p o R^mV^OM.M'^Ui/ 

yvymit^} ak2(D^uiyyvymitt\^m(0W}m so 
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Xm<o cnti. J a k 2/)^E po RU^KfblCfS^pI 
tC2 0 7^/^^a^^Cy$/c:ti:C£O^®tcW282 ->r 

7?^M a k 2 'J ymit^^zf^-r-mit^^xf-fy • 

tfhntDJak2cDEpoR tcMilf ^&6;b^[^£-r ^ 
7^y^^^tC^/c:^^-r ^rci6. Jak2*^EpoR 

ymmcnLxjt^^^mrj:^'f—^x&^^oicM^ 

§0 ^►^l^ti. fi!l04^-^— tf^U ak2^cMjiL^i. ^ 

c(Diiim^^i-—^it] a k 2 0>jy^fbtcs/c^i:N^T 

[0 12 5] Jak 2:fo^X}E p o R<D^micmLX 
ti. ^nv^yUV^fb^^^-r^EpotOSK^tt^L 
TltK6^M:6^L;^)^aenTV^^0\ 92kDa. 70k 
D a :fe<fctf 5 5 k D a (Dmnit^^mM^i^omnX^fi 
^•ri$ttl^nTfet)(^'>v^. ^L/4^a5--7>K 

• -tr;!/^- • /W^n>?-(Mol. Cell. Biol.) 1 1 : 48 

95-4902(1991 )). iikomi^mmov^^xif 

^e>:^^SM^fWI^LTV>^(^-y>5). :/n'vK(Bl 
cod) 8O: 1923-1932(1992):^ U^ocfct/ 
'j7i;r3-x4^-. '»-^;l/-:t:/-/W:4-ni;;d;l/- 

^^XhU-(J.Biol,CheiD.) 266:609-614 
(19 9 1) ;yi^e>. i/>— /U:**ni;;^j 
;!/• >>-^XhU-(J.Biol.Cheffl.) 267: 17055- 

1 7 0 6 0(1 9 9 2); vy^^yib. -fuy-^^y 
yx • • ^i^g • Ttif^- • • -^--rxv 
• a— XXX— (Proc.Natl.Acad.Sci.USA) 8 9 : 
6237-6241(1992); V^^y^ 7;^-- 

U-(J.Biol.CheiD.) 267: 10670-10675 
(1 9 9 2))o J a k2^«ft;Sa:|^'r§5 5*3<fct/7 

0 k D a (o^uyyv ymit^mm^mrj:mmtm^ic 

*%0^#6(ivav. r a t/c AP*5j;t;S HC 

L^*^^. ^^mmbimb< ] akm^i'-'^Tyk 
2<Dmnx&0. I N F aiSS^#-5 1 1 343j:t;9 1 
/8 4kDaiOI SGF3 aMBi^tm^LXl^^rsl^H'y 
^byF-^-^. -^--rxyX (Science) 2 5 7:8 0 9 
-8 1 3 (1 9 9 2); 7.x. Y.-t:;l/(Cell)7 0 : 3 2 
3-3 3 5(1 9 9 2))o fe^VHi. EpotCi^-T^JCS 
^tcMSLfcilfE^cO*E¥WrStt^?^tc!K/^1-^ J a k 

[0 1 2 6] 5t£0W^TCi. 1 3 0 kDa Uyga^^E 
p o Ri:M3i;^)^$»i)Ci::^)^^^nfc(3i/A^*5<^r;n 
—• r-r''y'>j.. • 7 V K • -tr;l/5— • 

^nv;-(Mol. Cell. Biol.) 12:70 6-715(19 
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9 2))c mmici:^. EpoRtmmt^j;ioicH.^^ 

I L-30)3IB$/c:tiGM-C S F^nW^fci^t I L- 

ecDse^fim?). p 1 3ociN-^u3>/;wb^n 

T*5e*f. «HMeT'S^ci:;&^t^LTi^^o pi 

fc. rj:^rj:ib^mcmmLrcyjmtE p o R/p 1 3 o io 
m^mct'ibr^&^o ^ntcM^*<. p 1 3 o(d^^ 

tij a k 2Tfe^^Oigi{ii:^ffiL^(/>o 
[0 12 7] :^mn^^(D^mt] a k 2^ni/yU> 

^a^sft(p B)cD^:6M a k 2 to^n^mmomti 20 

^i^l/^Tl^^o S155J^^S:6W • e^i^T'OE p o R*5J; 
J a k 2cOjSflEWfflSf^ffl^^tS^*r§*OtC?£5^T'*^ 

[0 1 2 8] Jak20EpoR 

'iSt-DX. J a k 2 u ymitff^^mt^/ ] akzm^ 

X-y-y—X • XXX— (Proc. Natl. Acad. Sci. USA) 8 
9:2140-2144(199 2))o Ctl(iSgftC> 
«^e^iSttfl:co^ST^^^Si*E p o R (R'99 -> C) 

0#^EtCj:»)5:jt^n^(3>^/^ve. :^^-rf-V-(Natu 
re) 348:647-649(199 0))o d^O^gmi 
i/Xf ^ ymt^^Z-m V:^y K:6^:^l/ ^ ^ t >^X 

K*g^:tUdrv-:g:jg^-r§t6;'3^to(.7h'^ 40 
-i^yf-^. :/ni:/— r>r>^x-^y--f^^^;l/-7 
• ' ^^JLyy-X • a-xxx-(Proc. 
Natl.Acad.Sci.USA) 8 9 :2140-2144(199 

2))o c(D^m»^^mt^mmrHt. Epoff^rj:\,^t 

J a k 2^-^— tftii^^Wc^ni/y'J^KItL. 
^y ' \£hu^i—'^^^^t>'Oo cn^tOx-^^S 
(c, btibntiE poiS'&^b^E po R/J a k 2ffi^tt 

yvymitt^<Dic^i&'&<icmh.v<^. ti^^^jum 
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"^^^xSy^Xy^yyyil-. -t:;l/(Ceii)6 1:203- 

2 1 2 (1 9 9 0))o 

[0 12 9] I FNaS§{*:^ffll^^»f^(i. iS^fPtt 
Ig'&ti T y k 2 (OM-^^^iSS^ L#§ C i:;|:^^^®•r§ 
(7^-A>'VyM-^^7 :t > 3 (Oncogen 
e) 5 : 1 3 2 9- 1 3 3 6(1 9 9 0))o COoJtgttti 
E p o Rti:^>t/c^?a-r^o J a k 2*^<iaLT 

3in§rci6. ^^^(O^^m^mt] a k 2*^^V^i:t 

p o Rti J a k 2 ^^^$fflBStC«S^WtcMLTl/^ 
i^oT. J a k 2 4--f— lf^#^-f. 

a k 2m'^^\H^i^Ctf)^X^^X$>^Oo 
[0 13 0] J a kgf4--f— tfMftLTHaa-r^C^ 

ni/*-(Mol. Cell. Biol,) 1 1:2057-2065(1 

9 9 1) ;^»ji h^rcm.)o ee^T. mm^mmx 

E p o Rcpn^Si^^^ni/^u y^fkorSttfb^s^m^ < 

/cctatC. E p 0 R^ocfctf J a k 2^0^73O^n>'yU 

^^{bti: E p o mmicm\^^xmB;f^nrco i^mLtcm 

BSO^ e f - n y U V^ft^OS ^ ^ ^ > K (0 fc 
A6{c. *%0>g#e{iEpo«*Mto^SSttSHiO^n 

ymit^mmt^f^^m^m^x^rjit^-orco Lt^ 

^L. g3fiO^^(7^-^-^6. -tb^^^^-'rvK 
• -tr;!/^- • /^-r^n>^—(Mol. Cell. Biol.) 13:14 
40-1448(199 3))ti^»«£0SS^GM 
-C S FSS«=^^{*>b^^Sffiiim^e^T#^C^ 

[0131] E p o^mi^ommummi^t] a k 2M3i 

;l/ • TtJ'T^- • • +^^x>iy-X • a-xxx- 
(Proc.Natl.Acad.Sci.USA)8 8:1 1 3 4 9- 1 1 3 5 

3 (1 9 9 1 ))o u^Lrc±x(om^ic^ commits 

lfil-9-^hi?^>S^<*X-/^-7 7^'J-;6^J ak2. 
t/ct^pIfil^S:64^^— tfOJ a k^cO{tecD^>(7)tcMaL' 
X^^^^f^^^t^^m^t^O^m^X&^o C<D}^t^ib. 
*^B^^eti I L-3. GM-C S F*5ctD'G-C S F 

^^j a k 2<D^m^f'x:i^»vymit^mm-t^ct^ 

^/c^MLfCo I L-2. I L-4^5<fct;i L-6^^ 

tsm^o"^^ hio^yicMt^ft^mc^^^x ] a km^i- 
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[0 13 2] J a k4^-t— tf£7){iStt^3a(i^e,tC1^^ 

mm. igifii-9'>r h;^Y>§§{*^«iswB5M^^feo. ^3 

^x}^^ tcffl^H?*5 cJ: av y ^ - 7 X n y 

F ^Ls/U-J— ' h-^r- (Immunol. Today) 10:3 
50-354(1991); >'^-*f>. J . F 'fuiz-'f 10 
^ y^T. • • i-i^B-r^l ' Tti'f^- • • ^-f 
xyi/— X • a— XXX— (Proc.Natl.Acad.Sci.USA) 8 
7:6934-6938(199 0) ; x • 4<X^. I^^r 
X>X(Science) 255:306-312(199 2))o 
^ L C n ^ flJg^SK L tc 

fRl1i^o:77i£T'^^<H^^o;^<'c:h:6^pI^T'fe5 9o fit 
t>T. I N F a§g{*(iTy k 2^iioTaSLT*5 
0. -7? I L-3. GM-CSF. G-CS FfeJzt/E 
potCj^-r^^^WiJ a k 2;&jioT]i^Lrv^^o 20 

-v^jffljiaisT-j a k 2(D=f'X2yy'^)ym{t^mmt^c 

nmt] a k 2tcS^L. igttfb-r^ciii^^fgM^n ,r 
Tco HOJ a k4^^-'tf;^)^fiilC»gfiD-9->r 

CO 1 3 3] ^-r-^o] a kgf^^i^iiiots^T'jte^ 

V\ ;b^^*3 0iE8a*^ Ty k 2A\ ISGF3a(-r> 30 
^-7xn>$ijaiie^H?3)1t'&{*co 1 1 3 k D a 
*5,tt/9 1/8 4 kD'a^eo^ni/>'J>KtocMa 
Lfc I NF a/i3tO^:6^oTl/^^Ch^^i^LTV^§ 
(7.x. Y -tryKCell) 70:323-335(199 
2))o UVffilbOf^. <:(7)^-&tt3bM8kDaOI SG 
F3ygei:^^L. a^{4:(i^>^-7xDy«S 

•ri)o a5fiOSf^(i/:i7-r6. 1f-rxyx(Science)2 
5 9 : 1 8 0 8- 1 8 1 2(1 9 9 2))fJ:. I F N y 
^fc 9 1 k D a mB<OV ymt^mmir^t\ l l 3 k 4o 

Dageo'jy^ftti^w-t^-r. iA^-^r. i^^j^iil. 

y-g14a5{ii'\)^'&-r^ci:;&EH^Lrco ±fStc|HSL 
/-Ccfc^tu. Jak2ti. I FN ylg'&tC^l/^T^ni/y 

LIELttntf. Epo. IL-3. GM-CSFtfcti 
G-C S FtC.t^fflSacO»fi9 1 kDaOI SGF3 

y g e * rc c coae^ ff £0^ n y y 0 ymit^t^o 

C<Dj^f)^ib. E p oSfcti 1 L-3tcW-r^lS§tCj:t> 
M^n^^nv/y U y^fkeOiS^^SMcO 1 Oti*^9 2 
k D a(OgaT'fei>(^'>^^. ^b+^-^-'TyF so 
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• -tyl/-^— • >'W:4-n>^—(Mol. Cell. Biol.) 1 1 : 48 
95-4902(1991);^ "i^^e). ^U^^jl-^- • 
7y F • -feyl/^- • /W:tU>?-(Mol. Cell. Biol.) 1 
3:1 788-1795(199 3))o ±tBcfcO. 

h^^y§^«:x-/^-7r^U-§f{i. v^y¥^&^ 

(DmB^^m<Dmmt^mm^'^x\^^^t(DiRm. t^j: 

'^J a k77^U-c04^^— lf;^)^iS14{b^n. ;^Ai/^T% 
ICSBP. IRF-K I F R- 2*5<i:t/c-nny b 

^ni/—(Mol. Cell. Biol.) 12:3315-3324 
(1 9 9 2)] ^^tS 1 S G F 3 agf D N Aig-^^Si::^ 

^ic^^t^ I s G F 3 ymmymt^^i^^crc 

tlC^O. •9-^h:^-ry§g^X->'W7 7^U-gf 

It. v:^ym'^<Dmi^^^m(ommt^mm^^x\^^ 

[0 13 4] mmyiii 
mm'7^y^^if^m^f^ 

m^m^mi^^^mt ^ d a 3 ( e po r ) mm^ ^ zfm^ 
rs^m^^i^^^mt^ D A smm^mmLfc^oic 5 

mM^;b^^y. 10%FCS. 1 U/ml Epo:}3<fctf 

m. • 7y F • -tr;!/^- • /^-r;d-ni/^- 

(Mol. Cell. Biol.) . 11#. 4895-4902M (1991 

^))o P B ST«^3[Hiarf 5mMy;i/^^y. 

*5j;t/l 0%FC S^iiiDbfcRPM I -1640*Tj«g 

g^^LTi 2^1/^Li e^r^-r^^^^^-F-r^c^ 

tC<^t)«^gn.S^^-tt/'Co IfflBS^l 0-3 0 u/ml Epo 
[0 13 5] 

J ak l*5ctt;jak2S5l?£0^y^Fte:?^-r^'>-9-4^vi< 

fi^iJUi-fSKLTV^^o c-festc^^f ^taifiirfti. J. ^ 
•^xyy (-tr^F • a^- ^;l/Fl^yX- U-^-f-- >t^ 
xe^;k ^>7^x) tc<i;0«^MWtc^^^nT*5 

^<D^mt-tx\ztmttix\^^^ (M-Y>x*5<fct/ 

niy*- (Mol. Cell. Biol.) . 2419-2427M (199 
1^)) „ lyntcWri»tr[lfiirt^>fEic^nTl/>i. (^- 
tU^jL^- • 7y F • -tr;!/^- • /W^ni/- 
(Mol. Cell. Biol.) . 11#. 2391-2398M (1991 

m) o ^-syti^x^iecicnt^^^m^t. gst- 

xh^ifnwmm^^xr^\^^7 0 k D aUSM^^ttSe^ 

tc^ffittl^-r^o ^^[4-^X4-^5^^>/y^y^^— 

LTCi. miSO 4G10 (UBI). 1G2 (:t>3 
i/'— > • •9--<xyS/^X (Oncogene Sciences) )*5<fctf 
PY2 0 (ICN) r^EX'&^rco t:FEpoti7Ayy 

[0 136] pXM EpoR03 T 3*fflfia^iOF^yX 
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T'^X^KpXM EpoR (D* 7>FU7I?. -tr;V (C 
ell) . 57#. 277-285H (1989^))^ 3 T 3 «?«i^*ffl 
BS^Wia L /'c<fc -9 tCtt^^?LatC cfc 0 h 5 y X7 X ^ 
3>Lfc (^^^^. • ZVF • -byV^- 

*/^^tUz/— (Mol. Cell. Biol.) . 4895-49 
02H (199l^))o ^(0mM^fjV^y::i<Dmm^-^)l^ 

(DM EM) +^1 o%Fcstmcu^Lrzo n 
mxHt. ^(omm^o . 5 % F c s ^n^t^^^v- 

sa^^it^^tipjuig^ft'Epo (3u/mi) vmrnttco 
[0 13 7] m^m&^mi^ 

:4->-S-h^>X7x^— (G S T) F^-YV^ocfc 
W^yti^X^ E p o RmMnV^^^y<DiJ)\^:^^^iy^l 
^^^^^t^o EpoR*fflieSK^^>C>^g (257-4 

837^y^) ^^^t^mmmt. epor cdnaco 

¥?f*iSB glll-K p n 1 h^p G EX- 

poRommmmmuh^ (257-3757 ^yg?) 20 

^t^mmmt. EpoR cONAiO^rt^iSBglll- 
H i n dIII7^^^>h^pG EX-2 TcDSma I 

IBLfcPB4oci;t;PM-4 ^m^^i^^^^t ^ E po R 

• 7y F • -lr;l/5- • /W;^-nv^- (Mol. Cell. Bio 
1.) . 11#^ 4895-4902M (l991^))o M^m^ 

rn-x (7r;l/viy7) lCcfcD77^--f^-1iSL 30 
/-c (X^XfecfcnFv^a >yy. >^-y (Gene) . 67#. 
31-40M (l988^))o 

[0 13 8] m^mBm^-^Ty^- (^^) 
fS^mm^mmicmi^^r. mm^mmmm}& ( i % f u h 

>X-100. SOmMNaCK 3 0mMNa4P2O7. 5 0 
mM NaF. 0 . 1 mM Nas V O4 . 5aiM EDTA. 0.1 
(BSA) . 0.0 5mg/ml7x 

-;l//f■;^x;l/4-^:l;^7;^;4•U F (PMS F) . 1 OmM 

F'jx. pH7 ,6) ^5x \ omm/mix^mmLrco 
^^mm^ e 1 0 »^ 1 2 , 0 0 0 xgvmm<Dm}^^m ^ 40 

^kiC^-^Lrcm&U^ SDS-PAGE icMf^fclsblC 

PAG Ey;VTWOgSL. m^rj:tniSiLmV^L.yfuy 
FLfco 

[0 1 3 9] y • \£hur^(0^i''-^Ty't'- 
SagA— fe7rn-x (7r;U'Ti/7) V^^imL 

TzWiBn^^i—'^mmm (5 OmM WaC U SmM Mg 50 
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C I2. 5mM MnC Iz. 0. ImM Na3V04. 1 OmM H 
EPES. pH7.4) Vmr^L. ^I^ig?^ 0 . 2 SmC i 

/ml 32 p - y - A T p ^^^'t^m^m<o^i--^m 
nmmmr^^tinL. 7%y)i±x^^mLrco p-^ 

• tfFaT';y^fl:Lfcjak2^y;v»K-*^6»liL. 
4-^Xvt^7^yK^»^l:^^^nTl>^7^s (^-z^- 

P^y^yX • X>if-rtni/— (Methods Enzymo 
1.) . 99#. 387-402M (1983^)) "eSJ^ L/Co 
[0 1 4 0] SDS-PAGE^S^tD^-^xX 
^yfuyy'^y^ 

mm^iumt. Tin^mmmmm (5 0mM) fux-hc 

1 (pH7 . 5) Iml. ISOmMNaCU !%(§*/ 
^S) FUh>-X100. \ 00 piU /'^i'iy^L.mi-h 
U'^A. imM 7x-;l/^^;l/X;l/4-^-;V7;^:4-U F. 
*5<^tflinM EDT A*T^2 0^^^«?LfCo ^^^^^ 

o^mmi^^mic-b'^frm^-Dxmm (yi^^ 

eKA--tr7ro-x (5 0%X5U-4 0 /xi) 

mp^^y^^^^" FLfco :^Atc, Jg^^oifiirt^/cti 
ty^n— f;l/tr[f*^tox.. 4 X:TM - 2 ^^-f V^^a 
^-hLfco igSS=^e)(fgaaA— Ir7rn-X (5 0 
%x^ij-4 0/ii) ^iD^. 3 [Hi. 

mmmmx mixmi^L. ^^v(oummmmio% m 

m/^K) yU-feo-;K ImM DTT. 1% {MM/ 
^W) SDS. 5 OmMFUX-HC 1 (pH6 . 8) ^'ct 

If 0 . 0 0 2 % mm/^S) yo^7xy-;i/y^;i/- 

tCWilSL. 7 . 5%S D S-P AGEtC:6Htfco 
t^. y;l/^«^i5!cl!iWc-Fn'tr;l/n-xtc=^Lrco ^ 
07^';l/^-^yn^y F (T B S S * 5 %ii7j<^;l/<^. 
1 OmM FUX-HC 1 pH7 .6*5cfctf 1 3 7mM Na 

c 1) ^xzms^y^zL^-hL. :ki^cmw^^rc^ 

tfii^^VimS^y^zL^-hL. TBSST^UVX 
lSr¥7'9-lf^;^;d-4-i/^S^— If (7y;l'v"vA) f fc 

:^'J^^X7r^— tf (^n/:^) *T mP^-O^a-^ 
-Ftfco ^c07^;l/^-^^^tCgtJtU ECL™ (7 
7-^7 •■9--fx>X) tfcti5-y"n^- 
4 - <^ n n - 3 — r > F>r ;l/:^^^X7 X - F F n 
-Eg:^FU'i7A^^ttjtC:6Ht^o E C L^th^n 

^^y^XAR-5 7^;l/Ati:fE®L/co ^g'&^^^^fflSa^ 
^^ftcip^^fj. ^fcfi'i/xX^yyn'yr^ryyco/c 

^^Avximms ^:/^F I oo/ig/iDii:j^tcjn:ifii 

if ^-r a ^- F -r ^ c i: J; ffo fco 

[0 14 1] mmms f&&t^jv^y^mt^t^^Lrc 
mm 
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(GHR) (i. ^ui^y^t-'^t 
S^{*(complex)^^^L. fi!cg4-^;l/^y (GH) tCct 

tfi:^^■r^Ci:^Bg^^LTV^^o CCT% GHR 

1/>T. Jak2*5j:tfGHR^OGH->K#14a'&<*?e 

Jak2^niy>'4^-t— tfStt^OiSttfL *5j;t;jak 
Z^Scfct/GHRMT^^O^ni/yl/iJ^^^fb^eS^L/co C 

c icmm^^rf^mm 2 lamLrtmLtc j ak 2 - g 

HR*5j:yjak2-xiJ hn.i^x^>§S»fflS{^ffl 
[0 14 2]i^A 

^g^-x;^^^ (GH) (Of&mi^m. ^^zfKmmmom 
. E ./:/u*5ctr;w.H.v— v-W ' 

t£. /NyK>^^y^ • :t>^- 7^'>^^:tO>^-, 4#. 159- 

185M. uyyhy. dc (1974^) ; ^^tf^y hw, 

M.B.. btfa- (Rev.). 8#. 115-131M (1987^)) 

ii^nsGH^gf* (GHR) tcom^mc^tEt^c 
t^mmt^ct{c^ 0 G Hi/^-^/b^mti^icov^T 

i/^-i-jl • tf • /W:tu>^;^;l/ • ^^X h U- (J. 
Biol.Chem.) . 264#. 18654-18661M (1989¥) ;X 
hl^^K. S.E.I?. xyF^U/ni/— (Endocrino 
1.) . 130#. 1626-1636M (1992^) : 7^^, X. 

(J. Biol.Chem.). 267#. 17390-17396M (l992^))o 
3 T 3-F442AiMSStCOl^TiOMJ^^W^(i. GHR 

^&^f■uzyy^•r-'\l<Dmmc^ ^ cti^boim^mm 

TjkLX^^ i^^ry^J\^. G.SM. i^^—i-fl'tf 
•/W^n>?;^;l/- ^^XhU- (J. Biol.Chem.) . 26 
8#. 7427-7434M (1993^)). GHlC^:^y^i-)l^ 

m^<DGH Rm^^uiyy^i—^(o^mm\^mm 

LTV^So I^SSi*^ni/;l/U>K{t:i 2 2kdg 
aH^4^-^— tfSliGH-GHRE^ii^tcIpI^Lrc (7 

^XhU- (J. Biol.Chem.) . 268#. 3573-3579M (1 

993¥))o ^mvymitff^ismt^i—'^(Dmnv$>^ 
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Ctti^Li^iUi&^fcisb. 1 2 lkdU>geK:^3^GHR 

[0 14 3] GHRiK^4^-^— tftbr J 
ak2-r%t>-^ 1 3 OM^uyy^i--^ (/w^-. 

A.G.I?. (Oncogene) . 7#. 1347-155 

3M (l992^))^fRl^L/c:o Jak2ti:. J ak 1 . Jak2 
43 ct T yk 2 ^^ty^ P >^ — tf Og}fiC0S3Sr*^ 
^•V^fXiSS (Janes family)0^ V/^- ( 1 M) TS^o 

10 (i. miKO^-^— tf^iF^>rvcO#ffi4ocfcD^SrcJ^^t^ 
>^-2 (SH2) . SH3:locfcD^^X>'^>XVy(membr 
ane-spanning) F^-r^cO^ftT^ltaWt (^^ 

;V^x. A.F.I?. ^b:^.a^-•TyF••t;l/'5-• 
/^-f^^i;— (Mol. Cell. Biol.) . 11#. 2057-2065 
M (1991^) ; 77-A/^y/\-^^7 F. I ^> 

> (Oncogene). 5#. 1329-1336M (1990^) : 
/N-/^— . A.G.^. :4->n>^-> (Oncogene). 7#. 
1347-1553M (l992^))o 

[0 14 4] CCVGH^^lt. Jak2i:GHR£7)S 
20 Jak2(0ffitt{L 4ocfct;jak2*3cfct;GHR1^7aCO 

^n>/;l/'J>®{l:;&ffi}l-r^Ci:^^*ro GHRi/^-^ 
;V^A)gSStc4bnt§ft]^(0>-y^;l/?g{i5i^?i: LTO J 
ak2 0f^Sti. GHRtCci:^v'^-f;VfeM4ocfct;jak2 

I^BIbrffi^if^ti. J ak2^^xU Fn4^x^y (Ep 

o) (DS^i^t^^^t^ct^Tj^mLr^^. {m^f 

"^Ci. 1?-^ h:^^>'/-NVF4^x^y§Si*:]!^(0ffi(D 
-MO'>^<i:fe4a (-i'y^-n^:^y[ I Ll-3. 
^3K3^-V^n7r->^3DX-$iJ^|(@^ [GM-CS 

30 F] . mmtau-^mmm^ [g-csfj :$3^zf^ 

tlfc J ak 2 - G H R 4oi: tf J ak 2 - E po§^i*ffiS 
imti\ C<D±^\^^^^iiimn (superfamily)(D^<tC 

[0 14 5] 

G H(i J ak2 £O^DS/;l/U >Kfl:^$iM*r§ 

G H RSig'&^ui/^/^-f — tfiO#fi^5ll[-r^5ttTW^ 

40 (tJ-^ Su.. C.I?. zy^—r?l'tf'^^^:^ 

US/:^;V • >Sr^XF U— (J. Biol.Chem.) . 264#. 186 
54-18661M (1989^) : X F b'y F, S . E .1?. x> F 
^V/Uz/- (Endocrinol.) . 130#. 1626-1636M 
(1992^) ;7>y. X.I?. i/^^-i-Jl'^r'/U 
:tai/i3)l' ^^XhV- (J. Biol.Chem.) . 268#. 3 
573-3579H (1993^) ; ^-VV^yK G. S .1?. i>>- 
• ' ^"^^tuiyijjV ' ^^XFU— (J. Biol. C 
hem.) . 268#. 7427-7434M (l993¥))tcS^t . G 

H Rm^^uyy:^i—^{t. m nc 1 2 okdom&n 
50 v$>^ct. m2{cGH^<oi^:.^mici^uy)ivymit 
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[0 14 6] JakZti. GHRS^^-f— tfT*S§fc46 

tciE5i*-9--rx (Mr 130.000. ^mmi^M) o^u 

triikm (a Jak2) ^fflV^T^^«Ettl^^■^i:. t^[J^X4-^^ 
ni/^Sifr (aPY) ^L.y/ayhlcXK^^^LTco io 
fflSa^O . 5ng/ml;6^6 5 0 Ong/inl(®?P?ig^fflV> 
fc)i01 0^1iAPO®H£OGHcOli>J?^^S^KliigT* 

0. 0.5. 5. 5 0^3<fctf 6 0^^-ry^:i^-hL 

/Co 

[0 14 7] Jak2tc:5imMr (130.000) ^itOgS 
5.0ng/ml (2 3 0 pM) gOfgl/^G H^H^Wlia 

nmm. 6 o^^Tnc;^#<a'>*r§o i3 0kdu> 

gQK^ a J ak 2 ^^itf^^co a P Y^S^fflSST^tH 20 
Lfco CcOl 3 OkdiiegCDttJ]^t*. ^r^SaitcWiSL 

G Hg4«iS§^ti. tuW^tCfel^T p p 12 
1^0>^/T^,Lfc (:^-vy-<;i/» G . S i/>— f ;V • :t 
y ./^-i';d-n>^;^;l/-^^Xh'J- (J.Bioi.Chem.) . 

268#. 7427-7434S (1993^) ; X.^. 

•/^-f;d-n>?:^;V- >^^XhU- (J. Bio 

1. Chem.) . 268#. 3573-3579M (1993^))o Ctl^ 2 

m<omBn<Dwi^it. ^uiy^w y^fkp p 121*5 
]ak2ffimmmm^^r^i^m^mL. ajakzvo^^ 30 
im(D^mmmmm^^^(of-ui^)vv ymitp p 121 

[0 14 8] 1 3 0kdU>gaM^a Jak2T#^6^tC 
%<Dm\^^f^&Ml^ (aG-LUT - 1) . fe<fctfa Jak 

Lfco /vy^^x^jaki mmmimm) ^^<omi^ 

-^y^F^ffll^^a Jak2^^a6PSiaLT€). ajak2 
tcjzi) 1 3 OkdU>gaMoa:^^S«L;5:;b^orco a 

jak2^ffli^^cn^<o^^^(i^*.wtc. ^n^nj 40 

akl (a Jakl)*5ci;t/Tyk2 (aTyk2) tCitfMW^tt 
^*T^feS?t[^•r §3T 3-F442A*5j:t/I M-9« 

■rstct^^jb^t^^T. 1 3 0kdgeMcOGHfe#1t^n 
yjlVymit^^E (ajakl£0«|^) tfcti^< (a 
Tyk2£0^|-&) Sl^^^^ofCo 
[0 149] a Jak2tCcfc^3T 3-F442A«;6^6 
ttKL/cl 3 0kdge«tO^ni/;l/U V^ftti. GWc 
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(Cell) . 61#. 203-212H (1990^)). 3T3-F44 

y •>'W^nv^:^;l/->:r^XhU- (J.Biol.Cheni.) . 
268#. 7427-7434M (l993^))o J ak2 f-U>>;l/U > 

^(omm^i^^m^^oppmco^uyjivymit^ 

[0 15 0] Jak2tiGH^^»^JK^f 
Jak2^^GHR. GH-GHRm^i^^^XSm^t^m 
&mtm^i^^Bf&t^-h^Er>f^^^m^ir^<oic^ GH 
icnt^tni^ (aGH) ^fflC^^pJ^IL GHJ!1S3T 
3-F442Aa?«»«^^eft3Si±l^?-tt/c:o aGH^ 
&imm^C0]ak2C0WtE^. a ]ak2V<0^L.yya 
-j'r^y^^ S/cCia Jak2T*(0^feSa^:|oi:t;a P Y 

/Co aGH^ffll.^Ti±P^LrciaK^5^*lT-r§*l^. a J 
ak2^i. 1 3 OkdgeM^^Ay:rn>y h 4ocfct/a 
J ak2 tCct !)^.i8^n^MaMi:3^tc«[^^^tt-r^f-n 
s^^l/U >'^{b 1 3 OkdSaK^^^Stt^-r^c 
/-cL. L:ntiJak2;b^GH-GHRli^tti:S'&-r^C 

^^^f ^>coT^feo/co aGHof^t^Dtc. mm<o9m. 

'^^^ G H R tOaSSH t fcti«i1^ K y ^ y(7)i>-rn:6^ 
tc^^-r^taft (aGHR) ^fflt^TfTo/c^'&. a J ak 
2\t. Jffl)5a^GH^«tCY>+^^-hL/'c^^(D^l 
3 OkdgaM^igiSLrco GHJ^^GHRi: Jak2;^^3e 
^f§/c46. aGHRfctl^!K?l*cOJak2<D=l?StC(i:3^S 
;6^^<. aGH^^3Stt^%cOa Jak2-rA/:/n'y htc 
*5V>T. «^GH^«t;:-Yy4^a^"hL:&:^)^o/c^ 
^rcti^fe5Sa:^^M^^0:^V^^?Sifil}f (a GLUT 

-1) ^ffli/>TfT-3fc^^£oi>-rntc*5v^T?><Rrii>'^ 

§{*hS'&'r^GHti. GHR^ Jak2tOa^»Jg^lC 

ig^sr * § ^ 0 - a lESL^ii^l- ^o ■ 

[0 15 1] Jak2TS^i:S^n§l 3 0kdU.>Sa 
KtciDAT. aPY-f'A/>^n^y htCcfctJlRl^^nrciL: 
SSHtC^flf § 1 2 OkdcDU^geati. aGH. aG 
HR. :B.ti;cfcO{Sl^SST'tia Jak2tC<fc»?a:^L 
/-Co CO/£^^-::»/c/^yKtiGHRTS^^-aLT*5 

0. ^io^>rxti:. cn^fflsa+oGHRtcoi^rroc 

^SL/cfeO (v'h.7;l/^y, J .*5cfct/;^J-^^ — S 
u, C.. xyK^'jyn>^— (Endocrinology) . 122 
#. 2247-2256H (1988^) : X h U^y S . E 
X>K^'J/oy- (Endocrinol.) 130#. 1626-16 
36M (l992^))tCjtf|SLr*5 0. aGH^^Sit^l^cO^ 
xX^y:/D^y htC*5l/^T. a GH R{Cj:0[Hi^^n/'c 
1 2 Okd/^yFt^f«tOj£^^t)T*«|5l^fl-r ^ni/ 



(31) 
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a G H R9i^imV^^}fC^^t^Jl:m^j: 1 2 Okdg 

em^vvymit'^n^ti-om^f&mc^^. jak2 
u i/ji u ymit^c^atc g h r of-n u y^ft^^ 

GH^S#14-efeSi:V>9liE«i^^^§o Jak2*5<};t;G 

<fcO^J>^V>GHR (8 4kd) ^^Mt 

-5P««^-r> (CH0 4) (x^-f- M.#. 
^^jL-^— • xy K^U/niy*— (Mol. Endocrinol.) . 4 10 

2014-2020M (1990^) i X.H. i^^— t 

;V • • /^^^a-Ji3)l • hU— (J. Biol. Che 

m.) . 268#. 3573-3579M (1993^)) tC^ol^T. aG 
H. aGHR*5<i;a*a Jak2^^aEai^JK5*l SOkdSe 
Mi0^nS/;l/UyKfL ^ocfctf a G H*5j:t/a G H R^ 

sit^ii^^cojEigatcmT^^ 8 4 kdsemti. g 

[0 15 2] Jak4^-t— tfSttOGHtC<fc^$>JgE 
5t^0if^T^ti. a GHa:^1?g^GH5[lSCH0 4«:6^ 
^ISiJ-r^tl^. AT P^ijD^^i: 1 3 Okd*5^tf 8 4 20 

LTl/^fc X.I?, i^^— :^;^•:t:/•>'W:^- 

^>?;^J;l.• >;r^XhU- (J.Biol.Chem.) . 268#. 357 
3-3579M (l993^))o C(0^>' If h Ut04^-f — tf 7 

^y-b-tc^oi^TU y^fb^nrci 3 0kdfe<fct/8 4kdii 

m^t^ia^. GH-GHRli'&i**3J:)GFJK'&LfcSe 

m^aGH^m^^r. Gumm^xunmcHo amm 

SDS. )3-^;l/;^yhx^y-;l/4ocfcCF'»;^- 30 
Vl^^h-jV (DTT) ^^^f^^ffifS^T^rSLT 
»giL. a Jak2^/cfiaGHR£Dl/^'rn*^^fflO^Ttt 
^^-t^^o **@^T^Ci. a J ak2 ti: J ak2 tC^m 1 3 

0M(D^2 P~mmm&K^it^^'^^cti)m^. aG 

H R G H R icmWj: 8 4 kdO^z P -gi^^aR^ttl^ 
^^^Ctt/^mM. Jak2^<i:tfGHRCH/^-rn^>;^W 

[0 1 53] Jak2;6^GHttl¥1t^ni/>4^-^— lfi:L 
T^tEf^Ci:^ii:!iE-r§rci6. Jak2^aJak2TO 40 

a P Yi^V^Ta J ak2^ffll^^-^i0^aEit^£0l^-fn 
MZ J; O G H i: 3 T 3 - F 442 A MMh^ 

mmLfCo t<0'ik. a Jak2^^Sa^f*^ P] 
ATPT-t'y^^a-^-hL/Co ^fflSa^GH^^ttc^y^i 
jL-^-hLfc^'&cO^. Jak2tC3imMr (130,000) 

H <t i»ffitttoc^tf-r i>Stt®;0: J ak 2 £0®§tt;&^ LT 
O^^o J ak 2 /j^^n >/;l/SStC^t>X7 X - h iAC? 
Ct^iLm-^^fc^^Z^ GHfiaSi3 T3-F442Afflfla so 
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.?b^65^!SLrc32 P-SiSi 3 0kdgeST'>-^^X>t^7^/ 

^^)iiSn. Jak2:^)^GHS§14^ui/>4^-f— tfT'fe 

a jak2^a»%*cOXb;*-xy^StC5J0i?^Sn/c 
^>at032 P (l%tXT) ti. Jak2;bUb;**xy/-t:U 

[0 15 4] 

GHRlZtit^^^ ^tjVmn^^ ^ L TO j ak 2 iOfW|^ 
GHtt??14. GHRm'&^Ui/y^i--^tLX(D] ak 

2(om&(^t. GHRts^rj] akzcomyiic^^i/^-rjv 

LT. ]ak2^GHRmmmt^iy^i-fV^m^^ 
tLTWl^L. GHm^^<Djt.^mci&m\:t^o gh 

icMt^^(Dm^^^^UGH^mc'^om^i^^km 

ti. Jak2<D^a'>;l/Uy^{b^^^o GHtcoi^T^ 
enTl^^g^>^SttT^^t/^/S^t04'T'£>. Jak20 
"^ui/fWymit^i^to IP-^ Jak2 0?Sttfkfi:. GH 

[0 15 5] ^n>/>:^-:^— lf(i. f^i}JS^(ef>Jx.tf . 

^^^m ^^tsGHic^mt^tmmjt^^mmt 

Ue^- (Rev.). 8#. 115-131M (1987^) : 
T^^y^Vy. O.G.? :LyV^Vyui^- (E 
ndocrinol.). Uea— (Rev.) . 8#. 426-438M (19 
87^) ; be-ty^-r^-X, R.. -9*YxyX (Scie 
nee). 237^. 1154-1162M (1987^) \ tJ'fvy, D. 
R.|§^^ -it-rxyX (Science). 252#. 554-558M (19 
91^))o ^nt^X.tC. Jak2(i. GH{Zfit^mn\(Dit. 

-a-r^cfc^tc. GH£Oie^tx±to4ti^6^^«tgc^. 

fgU-^;l/cOG H RS^^nS/>:^-^— tfStt^lrWf ^*ffl 
SS4'T^31$n^GHRtCOV^T. ^^^nTl/>:^V> 
(fifij^(i\ COS-7*><i:t;v'i7XL3mBa : n^y^, 

D.W.II. ^-^A'- (Nature). 330#. 537-543M 

(1987^) :y>y. x.m. 1:^->^^^^ 

Oi/;?;;!/ • y^Xh (J.Biol.Chem.). 267#. 1739 

0-17396M (i992^))o Rtiic. m^tji^^^mmm 
mKi£. R I N 5 - A Hmmv<o^ yz^zr u y-^f&is 

fosm&^^m. jScttf^'vYx-x-MAx^-^P 
mmMx^(Dmn^f&) (i. ^n-MbsfiSGHR^^iffu 

-<;l/£OG H RiS^^-f-^frStt^^Stc^f ^«Ba*T 
^^Sf^^^. GH)^^tcj;oTS14{t:^n#^(if h 
;vxh^'yy. N.^. :/x2iy-7'^y^'ty 'i-zy 
Tio'f^- 'ir-f '^^3Lyi/^X' USA 

(Proc. Natl. Acad. Sci. USA) . 87#. 7210-7214M. 

(1990^) : X^-t— . M.H. ' X>K^ 



I 



I 
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U/Di/'— (Mol. Endocrinol.) . 2014-2020H 

h (Karolinska Institute). NO-VUM, /\-r-r> 
^ (Huddinge) . X^x-ry (1992¥). 1-9M ; 7 

^XhU- (J.Biol.Chem.). 267#. 17390-17396H 
(1992^);^^- C.^. iy^'-i-Jl':tf'/Ut 
n>^;?j;V- >>-^XhU- 0 . Biol , Chem . ) . 267#. 2340 
3-23408M (l992^))o io 
[0 15 6]Mti:. 3 T 3-F442Aiffl)!S*T\ ^m^J: 

m&nti^^uiy)Wj y^fbtc^oi^TG H^si^tttiftn^^ 
to } ak2(Dfsm^cnib(ovymiticm^'^tir\^^^ 

^XhU- (J.Biol.Chem.) . 268#. 7427-7434M (1 
993^) )o 20 

[0 15 7] jak2ii. m<Dm&n^vymitir^ct 
ic^K>. GHRici^t^y^i'}vmn^^tLrm<o 

Jak2g:&i:GHRTS§o 

[0 15 8] ^t^^m-DfcGHR^m^^^m^Xlt. G 

ymitt^ct^TjkmLxi^^^o ^ng#'j>^fb^n 
:^cti,S>^GHR<DG^^S^j^X^uyy^m&t^ 

(Dtmm. ]ak2ifC^^vymit^n^4m(09-uyy 30 
^\^^t^rcMc. mm<Dm^f3mn^x&^o jak2 
^^xSG HRX<D^uy)Vv ymito^m-^t^^ik^ 
t^ctf^m^x&^o fsia^^e){f. cn^bo^mts 
mM\Hy^i')\ymMmmcif5\.^x. suz^^m&m 

{mKl£. 4-^X4-^U/^— IfC-y. p8 5;^X7r^>^ 

IkSeM : A. AM. -^--YxyX (Science). 

252#. 668-674M (1991^))(Cj*-r ^S^'&gPffiT^fe^ t 
S^n^:6>e)T'$§o UyKll:Jak2tc;K^f ^SH2 
^^geS^ff^v'y^^yl/^^iSKCJ:. Jak2^rSttft 40 

LT. GHR430Uy^fl:^n>^;l/5^StcJg'&-r^SH 

[0 15 9] Jak2t>^/c:OTOEpot^iO§Sf*:i:^0 

O-x-^ti. I L-3. GM-C S F. G-C S F. I 
F N - y *5 ci; tf y n V ^ ^ y t> t fc J ak 2 ^Stt^kf ^ 
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ak2 (i. -tt-r h h >Kxf->§Si*]KcO^;^ 

rj:-'mc1^t^^i—'^tLxm<o ^V:^y}'mi^ 

GH. G-C S F^Scttf EpoCDjfOtl;^jtCcfc^. 
SSt*S5l5tOc DNA-^r h'^yX7x^iy3y^nrc 1 

n§ iy^-Ti^. RM. 3-nlf7> • ^b^a^- 
. /W:*-niy*- • :t-:^--lf->'3 > • (EM 

BO J,). 10#. 2855-2865M (1991^) \ ^y^tl. ^ 

EM. -fuy-^^^y^ ^ic^ "fi^a-fjx^' 

7;^7r^- ' • -^--rxyS/^X- U S A (Proc.Nat 
1. Acad. Sci. USA) . 90#. 123-127M (1993¥) ; Hv' 

7;^J-r^- • • ■'t-rxyi/^X- U S A (Proc.Nat 
I.Acad. Sci. USA) . 87#. 4139-4133M (1990^)) o 
[0 16 0] J ak 2 SttfkOttiitt (Commonality) ti. 
J ak 2 ^ V Ktc J; Sttlb^n 

H ^ite^te¥l@StcM-r fc&bcolf 
J5:*t^i:^^tO(i. I FN- y tC<fc>)r?f1^(&^n^^i£ST^ 
fe^o I FN-y tcJrff ^iS^^tC. ISGF-3 (I 

FN^jssne^H^s) ^^i*o9 ikdsaMti. 
ymymwt^^"^. Mz.mmm\.. ^c^y-gft 

f[:gPffir*DNAlCJg'&-r^ (v':x7-t'. K.^. -^--TX 
>X (Science). 258^. 1808-1812M (l992¥))o G 

mmt'^^'m\^') ymc^t\^ 9 okdges^ i s 

GF-3a^»$fct^-0^fiO9 lkd^eMi:LT[tIS 

[0 16 1] GHtCcfc^ Jak2 0S14ft: 
GH/)^Jak2^iSttfbf ^/-cSienT 
(v-KUGlu. Tyr) ^fflV^i»SJ^£D 

mm.x^t. GViR^Gw^mmm^^mm-^m^. *f 

tt*^GHRi:(Oli^i4:*tci?ft-r^ct;^6i^Lfc (X 

M^'yF, S.E.H. xyK^'jyny- (Endocrino 
1.) . 130#. 1626-1636H (l992^))o *if^ti:. C 
C> G H 1 1 ^ C f If iSttOtiADCi. J ak 2 W 
■r ^ G H R <r>Wm.<om'm^ J ak 2 rSttcOtiiPOl ^ 

^— tr'SttGH-GHRa^i*^GHS[l^35 s-^iS3 
T3-F442Affi*g^«*^ea P Y. :^^frC a G H R ^ 

mt^m^. Jak2^5j;D*GHRtC3im^-rXT*^S) 
•r^2ffl£OMeK^O^;6^0^^1{b-r^C^;^^P>. Jak2:^)^ 
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S.EM. xyK^'jynv^- (Endocrinol.) . 130 
1626-1636H (l992^))o G H^^? 1 C ffflBSft 

t^O^tm^tf^Vh^Ctt^^. GH:6Mak2^GHR 
0)g^*5ci:tf Jak2g14ft:^ffiil-r§«Sm. GHRO 

zim{\:^'Z<mtt^tt^t^.t>n^ cm. 

xyF^^'J/ni^- (Endocrinol.). 32#. 101-1 

08M (i993^))o Jak2eS<o>'y-^;l/^^tc^nt§^ 
ak 2 Sttfb^o E po§^i*r«{btcK-r i,^i^tc ^K>um 

[0 16 2] CCtC^SL/c^^cfcO. GHRtC<fc^G 
HcO^^^^Jg^^ LT J ak 2 lC3^^-ri»tl;b^Wr ^ U 
F^^ G H R r^m^mm^ i; ^ ^ 9 SEffl^Ji 
#t*r^o ]^k2(r>Wtit. GH-GHR- Jak2^'a'#; 

ak2. GHR*5<]:r/*5^e<ftoSeKco^ni/;l/U> 
^ft^^^fflfc" Sttfk J ak2 ;^^G H.R t<r>m.^mcO^ 

rM^n^zjiUKX j ak 2 tm^ c 

timmv^^o m^f)'immtrj::^^i—^i^t. jak 

]5SOflfi^O-M^#^T^/^^o 3T 3-F442A*5<fca I 
M-9«T^i. ^n^njakl*5cfct/Tyk2(i. Jak 
2^|WieatCGHRi:3e^'ri>;^HiH^5>3b^T'ti:=^V\ L 
^^L:^:^)^5>. cne*. tfctiSfc^foI^tOfaojak^^^h 

ak2 ^|p|SatC G H R tm^t^^m^ff^^^o 30 

CO 1 6 3] g^-r^^. cc^c^Lfc^i^^J:. mmm 

2tC^LrcEpoS^{*4oJ:D'I L-3. GM-CSF. 
G-CSF. ynv^^>*5c^;tf I FN-y (^ffi^J 1 

t»-ltT. GH4o^t/Epote:J;i, Jak2 4^:^— tfSttcOS 

^i-}\^mt(DWMX^^Ch'^^^^l.X\i^^o GHR^^ 

Jiimt^ GH. I L-3. Epo; yn^^^y. GM- 
CSF. G-C S F. *5<:ktf rFN-y^^S/^^-t/l/^fi 
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^ K yol^ffl t IWHitC G H Off LV^f^fflcOfil^;^^ 
[0 16 4] ^®^77^ 

3T3-F442A4o<i:tfCH0 4fflSSti. ^tl^tlH.^ 

F;^^) *5i;tfG.y;l/>/af"y F (X-i^x-r^V. / 
yh (Novum). ^^-VnUVX;^ • -ryXx^roL-h) 

(hGH) >r-v^ • uu-a<fct>^#t^nrcc ifii 

(ffl}Sx.t:FBB) *5<fct;ffl}^;^gS 

x'i^7ttJ:OIIO^/'Co FUF>X-100 (Surfact-Amps 
X-100) ti. t!7X •>^r^:^;l/.;?jv/^-^, T^n^ 

ffli^^gaHA-7;^n-xti. Cy-^^ 
P] ATP (eOOOCl/mmol) ti. X^— • -T^^vV 
F-x.a-^U7-3->1^W>^3>. *5j:t;±i^fl:^ 

ytf^^ntzo 

[0 16 5] tftft 

aGH (NIDDK-ix-hGH-lCS. C1198in^yF) ti. /Vl/^ 

-ryxx^^a— F • • -r^^T^-^y • rv'F • -r 

^yxf->r:/ • T>F • ^'y F-- • -r^r ^>-X/:^i^ 
3-t;V- - 7>F • ^n^^ 

A (National Institute of Diabetes and Digestive a 
nd Kidney Diseases/National Hormone and Pituitary 
Prograni);^^e)tffCo a P Y -i^x^ >^ 7-(i. J.A.S/ 

x-rv^r-ff± (^>v/;l/>'^-7iftl. »>xxF '^^-^y 
FO^;l/^, i/^-y. ^3<fctf F-A • U-^t-^ • 
^FU-;/^y. D.T.n. 7-:^-r:/x-;t:r-/W 

^^^XFU- • 7yF • /W5}-7^>^'y^X (Arch.B 
iochem.Biophys.). 242#. 176-186M (I985^))3b^ 6 
]S^. a PY-41G10tiUB I ;6^^PAb/co ajak2 
^/vy;^^X^ J ak2 00F/-Yy 1 4oc]:t;2cO^Ot:>' 

^>'gi5{4tcm-r^^^-^yf- Yit^n^Lxt^^^xmrn 

Lfc (758-7767^ y^(SEQ ID No. 5). ^SS^J 1 # 
B^)o a Jakl^/N^y;^:t-X^ JakltOj^iSf^M^O 
^^-^y^FlC^4KLTiS^Lfc(786-8047^/^ ; 
mmmiPm)o aGHRia(aGHR-Cl)^^ 

u-yit-^^TsSfWiGHRommn F:?< ^ vtcii^tfc 

^;l/^f-^>S- F^yX7x^— 

m^ntnLx^^^xmmL. @^{1:ghr«m.f^ 
(-:x"S/>-i;-tti. vxFyo7^';;^y • 

7-f^F) tCcfc')jt?jt&^tcii#t^tlfcr#gC>aGHR 
(aGHBP-.1<U) ^xiyxUb7 • nUffJT'jS^-r 

^m^^^yhGH^^msm^m^^^x^^^x^&L 
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/0>^- (Mol. Endocrinol,). 1799-1805H (199 

0^))o aTyk2(i. J . J . ^ UD 'i7 7.^t#± (-a- 
3-^^. HuytfT:*;^) ^^^.m^fco aGLUT- 
1 tit MSifii^:^^^ttiaL/'c/^y K 4 . 5^ffll^T'>^t 

- itov^-rnfe^mg-r^c^^K p.k,^. 

•/^^:tn>^;^;l/- ^Jr^Xh'J- (J. Biol. Che 
m.). 265#. 21828-21834M (I990¥))o 

CO 1 6 6] 9t.^imio^U^Ji7.^y 'fuy'r^y io 

. ;^-r:tn>?;^;l/- >>-^XhU- (J.Biol.Chem.). 268 
3573-3579M (l993¥))o fflSa^Ji^L/c J; ^ 3 

y^-t hU»>A(pH7 . 4). 13 7mMNaCK ImMNaa 

. hUX(pH7 , 5) . 0 . 1 %hU h>X-100. 1 3 7mM 20 
NaC K 2inMEGTA. lmMNa3V04. lmM7x-;l/ 

^^ifi 0 /ig/min-i'^y^y) tccroott 
/Co 1 2 . 0 0 OxgT r oms^^b^mic 

a^-hLfco :fefiEli'&*^8^T3 0-6 05^-r>^ 

i^^ffifS (5 OinMhUX(pH7 .5) . 0.\%hVhy 
X-100. 1 3 7niMNaCU 2 mM E G T A) 3 [§lgfe?^ 

5^^?§»i^ffifS:fecttf(2 5 0mMhUX(pH6. 30 
8). 10%SDS. 1 0%/3-^;I/;^yhx^y- 
;k 4 0%yu-trn-;b)O?i^tl (8 0:2 0)*T'^ 

mLTc. miLrjif^^-Dfcmmv^^hVT.. sds. i3- 

D S - P A G E tcMU. )^V>TJgSC>trL» (1 : 1000:^ 

G.S.H. • • /W^ni/;^;!/ • 

y^XbU-- (J.Biol.Chem.) . 268#. 7427-7434M 40 
(l993^))o ^-Ot^oymmXHt. »>XX^>-yU'yh 

[0 16 7] ^^m^wmmn^zfn^&ik^ 

X. 1 3 7QiMNaCl (pH7 . 5) T'}^?$L. 2iSlcmm 

Lrc7.hy^comm^imK^ctic^K>. 0.7 5 %s 

DS. 2%i3-y;l/:^yhx^/-;K lOOmMDT 
T. 1 0 0 ^g/ml7yn^xy:|o<]:D'l 0 0 /xg/rain-r 
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[0 16 8] mmLrcm^mmmmmmv I omc^ 

SKLfco -gP^at^^*. SDS-PAGEKi(BtjiSffi?S 

i:8 0 : ZOVm^U S^m^MLtco m^ri^^^M 
nA-TiJu-7.tmc8Xx\mm^y^:^^-hL 

[0 16 9] lf7*y-tz-cOfc46cO^S?tK 
ifilJt^K 0 1^0 3 0 ng/ml h G H cO#S^ L V 

2 5W6 0j^m-fy^:r-<'-hLrco ^i—^ry^ 

-(Om. ^y • ehuT32 pcop pl30:|3j;tfGHR^ 

V ymMWil^itW\<Xi9cr^L. 25mMHEPES. 2inM 
Na2C04. 0 . 1 %hU h>X-100. 0.5mMDTT. 
1 niM7x-;l/^f-;l/X;l/4->x;l/7;l/:tU K. l 0 /xg/ml 
7yn^x>, 1 0 /ig/min-r^y^y(pH7 . 4)(HV 
T ) VWK^itL. 4 'tTM 2 0 0 , 0 0 0 xgT*3i.L^:9' 
micMftCo pJ^ttSaS^aGH (1 : 10,0001^ 
m . aPY-i/x-r77- («coyb-hS/cO 1 
5 /ig) Sfctia J ak2 (1 : l.SOO^S?) cOU^*fn*^T*' 

1 ^m^±X^ y + a ^- h L fc - ^ S u . . 

-/W^nS^;^ ^Xh 
U- (J.Biol.Chem.) . 264#. 18654- 18661M (1989 

^))o m&mA-TiSu-7.^j}n^xmi^8r,x imrs 

*5C^rCo ^feS^i'&tt^S OmMHE P E S. 1 5 OmMNa 
01. 0 . 1 %hU hyX-100. O.SmMDTT (pH7 . 
6)(NHT) T3©. :^^tC50mMHE PE S. lOOmM 
NaCl. 6.2 5mMMnCl3. 0 . 1 % h U h VX -100. 
0.5mMDTT (pH 7 . 6 ) (H N M T) TM [nli^j^LfCo 

[0 17 0] aPY:|oJ;lfa Jak2Tc03iJ^^Sai^ 
a P YgaMA-7:^^n-XS^»T@S{l:LrcgeK 
^/h$l/^y^Xf-'y^:^'^Ati:i^L. S^^-P^HNMT 

(.mWiMWiM) *1 OinMp--hn7x-;V.tiX7x- 
h. 2 0 /ig/mi77'u^xy. 2 0 /ig/min^^y^y 
X¥'mc Ltzo :kic u y^SM^JgaiMISfS i 8 o /x i 

Trgfflb. a J ak2 (1 : 200^)K) ^tUK. tg^fS^ 1 
^ra7K±T-l'>4^^^- h Lfco SeHA-7;?fn-X 
*5J:0^2 0 ;xg/nii7yn^-y. 2 0^g/minY^y^ 
y^^^-r^HNMT (uy^fbi^^f^) o.7mi^jt;n 
^. 6rT'i^F^-ry4^a^-i/3y^;g?tt/c:o 

'&i*^NHTT3[5]. oymimmmxi\B\m^Lrco 
[0 17 1] -ry- i^huxo^-r-^T-j-t-^xif 

a J ak 2 ^ /cCi a G H Xm^itLfcm^m U yMitM 

^. 1 0/iMATPt SmMMnChiOft^M^ti/Co 3 
OrXM O^fg. NHT^l OmME DT A^^ApLTS 
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fcci s D s - p A G E Mmmmm^v s ^(oMmoi^^t 

tlfj^icHL. S D S-P AG EtCcfc*)r§^L. ^t- 

v^^X-USA (Proc. Natl. Acad. Sci. USA) . 77#. 13 
11-1315M (1980^)) ^fflt/^TMiaL/c^lClS^Kftp 

7\(.^m\z.^m\&Lrc cti-^ — su., c.^. 10 

' ' /'^^:^UzytlJ\y ' ^^T.hV- (J . Bio 
l.CheiD.) . 264#. 18654-18661H (1989^) ;Xhb 

F. S . E .11. X> F ^ U y n (Endocrino 
1.) . 127#. 2506-2516M (1990^) : 7V^. X. 

(J.Biol.Chem.) . 267#. 17390-17396H (1992 

[0 17 2] S D S-P AG E*5<ttfiiSSiJ^ , 

' ^ F : ex7^U;l/7^ F = 30 : 0.05)cOS D S-P A 20 

GElC^*)j^mLrc iio-^ Su.. CM. 

• t^f ' ;Ui:ui/ti)]^ • >>-5XFU- (J. Biol. C 
hem.). 264#. 18654- I866IH (1989^) o iiS^OSJ^ 
(i. 3>lfa-^-^C^^BILT^/^^;U;^- 
^ F • h;l/^y^y • b"if- • x^-vx>^jija 

er^-^-xl/i^X • II • x-^^W3yea.-^-yD^ 
^A) o 

[0 17 3] SffiiU : ^v^^^S^n>/>^-^— tf J 
akZtCcfc^. >r>^-7xn>-y v'^-^;l/JgH^A 30 
iSK (transduction pathway) iC^^^^fi^^^^S 

»gE^-;?j- C D 2 X n 

9-2 7iie^ynt-^-0$iWTtcH^> bhHT 

1 08 0«tC^ALfCo CD2:6W^-7xny~ 

tRL. ^^^S;»sa>^-;^^. ^>^-7xn>-ytc 
lS^L/cCD2*5j;D*^^X I, H L A OSS^SOi^ 

^ >^-7 X n y- y Sl^pItgiBfi? O^Stc*5U^T^ 
RS^^LT^/^/cJb^ ^y^-7xny-a*5j;t/j8tc5^ 

y/^^H^ov^y^^-t— tf J a k 2T*F^yX7x^>^ 

n>-y-\a)-:^jS^tc*5tt§ J a k 2cOtgfJ;^^^^n 

/Co 

[0 1 7 4] 

^>^-7xnyS (I FNS) ^mmK^^^)\^7.V^ 50 
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^^f^-^L. fflBSti^^ScfcaiS^iDMT^tc^SI-^ [Pe 
stka, S., et al. Annu, Rev. Biochem. 56:727-777 (198 
7)] o tihl FNtCtia. /3*5<fciC;yc0 3OC0±S=^Si 
WMiS^h^o I FN^-a^octt/jS. *5<fcr/I FN-y 

I^T*^-f [Pellegrini, S.et al., Mol. cell .Biol .9: 46 
05-4612 (1989)]. ^ LT I F N- a ^T'^W'^O^S 

mt. cne>^i FN-a)5^^tt (^) toi^-K^m 

■hm^Vh^h\^^\ i:v>9Ci:^^LTi^^o I FN 
-a )3 0>'^-^;VfgK»A^K*5<^;t; I FN-ytOi/^ 

cfct). «li<OH?^^H#tT0^^ct*^^^nfc [Joh 

nj.et al.. Mol.Cell.Biol.il: 4189-4195(1991); McK 
endry. R.et al. . Proc. Nat I.Acad. Sci. USA 88:11455- 
11459 (1991)] o ^OJ:5^H^c0 1O ^^XS 
*W4) g}fifBI^^tX/c[Schindler,C. et al.. 
Science 258: 1808-1812 (1992); Shuai.K. et al.. Sc 
ience 258 : 1808-1812 (1992)] o ±W^^nWm-f5<D 
I V n-^^frntl^^U-y^ntz [Aguet.M. et al. 
Cell 55:273-280 (1988); Uze.G. et al. . Cell 60:225 
-234 (1990)] o i/^^;VjeaWA*yax>y hti^rf 
#Si^nfe(f^e):^V^;6\ I FN-a:}oi;t/I FN-)3 

tciS^LTSttfb^n/'c 1 :mmm'^ i s g f 3c». p 

4 8. p8 4. p9 l*5J:t/p 1 1 34^U^y'^F^5i' 
^tmz^U-y^n. #tt{l:^nTV^^[Veals.S.A. et 
al. Mol. Cell. Biol. 12: 3315-3324 (1992); Schindle 
r.C. et al.. Proc, Natl. Acad. Sci, USA 89:7836-7839 
(1992) ;Schindler.C. etal.. Proc. Natl .Acad. Sci. US 
A 89:7840-7843 (1992)] o p 9 K p 8 4*5cktf p 1 
1 3t0^niyy(i I FN-atcjS^LT. p9l:fej:a 
p S A<D=f-Uz/y{t I F N - y tCi£;^LTfflJitc »3 A.^ 
ib^n^ [Shuai.K. et al., Science 258 : 1808-1812 
(1992)] o ^^tC. I FN-a ^iS^14c06- 1 6}H5 

(11. \) <D^m\ I FN-aiSjS^3SKtCl3tt^ 

^y^^^ni-ui/y^-r-MT y V. zicm^-Lx^^^c 

tff^m^MciSi'Drc [Velazquez. L, etal. Cell 70:313 

-322(1992)] o ^mmmxH^. m(om^ii^m\^\ ^y 

/^^g^n i/y^^-^-- lf£0|ili:7 r ^-officoy y/^ 

— . J a k 2 [Wilks.A.F.. et al,. Mol. Cell. Biol. 1 
1:2057-2065 (1991); Harpur.A.G.et al.. Oncogene 7: 
1347-1353(1992); Firmbach-Kraf t . I . et al., Oncogen 
6 5:1329-1336 (1990); 1 ] (CjzoTI FN- 

[0 1 7 5] 

9-2 7jlG^ynt-^-tJ:. I FN-a^ctt/I F 
N-i3^fsI^. \ FN-ylC^-Drt^mm-^nm^ [Re 
id. I.E. etal.. Proc. Nat I.Acad. Sci. USA 86:840-84 
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4 (1989)] o CCOZfa^-^—h'P><DMm$>^mf&^^Ji 
^Ev-;^- (CD 2) (ji^. TfflSaSffiT^O^^ 

m) ^^mt^mm^u-y (2C4) ^mmu m^t 

iStt{t:«V-^- (FACS) ^fflV^T. I FN-y 

X I io^zf^^x II H L km<D I ¥N-mm^m^ 

I FN-ytCcfcS. ^LTCD2*5^tf^^XlcOI F io 

[0 17 6] 2C4<D^^^^m^^^'Ctm'7^yV(0 
V-x^-y^tc^oT^^^Si^y-i^Wtrco 

isb^fcMc, ^LXZ^iKl FN-yj£SSiKcfct)t?L5 

I F N- y /sg;g^tcfett^?;g^^gi*:^#is-r § 

rcA6tC. «fi£D2lHlC>y-'r^y^tiC D2:fecfctf^^ 
X I OMTjtCOl^TffofCo ^^^Mi* y - Hi I FN 
'-y^<Dj^.^^i^<f:i\ I FN-a*5<i:t/I FN-j3tC 

J a k z^mm^m mmmi) tcj:i.h^>x7x^ 
yayxHt. MSft:^nrch^vx7x^^>hmffl4o 
^lf^u-ypqr\ 3O£D*fflBa^ffiv-:^-^g|5t0I F 
N-yj£;^:^W«^nrco [rIC^^*5iT% ^X^J ak 
HCcfe^h^>X7x^>^3>T(i:. m^ti^^^t^-ofco 
I FN-y^^Pl&g^mRN A(OX^^h;l/iO^?g^R 
Na s e{SMtc<J;f)^?IL/c:o ItS^LfcSaoi FN- 
if^ioItl^mRNA^eO^milOV^T. ^I FN- a 
JS^ (I R F 1 :fecfcl?G B PtCggLg^» (i2 C 4. ^ 
^^Sf*y-l*5j;t;y-l/J a k 2 h^yX7x^ 30 

^yhicmLrmi:x$>'Drco Lt^L. iFN-ytcM 

y~\/] akzh'yyT.yjL^^yhXimm 
^tiTi/^fco gifi. ;9>x'g14{l:EJiJ (GAS) 
7:^)^ GBP*5cfct/I TF l3lfi^Op9 l^/rLTc- 

^^i FN-yiS^^ft/r-ri.^[ai^^nrc [iiffifi?Jji# 

K§ ; Decker T. et al., EMBO J. 10:927-932 (1991); Ka 
nno. Y. et al.. Mol. Cell. Biol. 13:3951-3963(199 

3)] o MMLrzmomB'^o-:^! FN-y^s^^s: 

ELTi/>^DNAS«:j3j;t>V^/ctia^ti. ^t^IEfii 40 

iCliolf^X^ti^-'Al FN-yiS^SggSrtlC*^^0^9 

[0 17 7] t^X<DmXl FN-y/5S:6^J a k 2lc 
^Kimmttl. lff^g|2C4:i3cfcD'y-l/J ak2 h 
^>X7x^^yh{cMf ^ I FN-yffl«iS^ffim 
S*Wtc|W|-T'feo/c : 1 0 I U/m 1 xmM^sft^ff^ 

Men. 1 0 0 I u/m 1 Tg;^jiJ:;^^toig3fiA^Me>n 

fco «S^6^^Ty k2^^^D-ytCcfc^y-l*fflHao so 
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h5>X7x^i/3>T'ti:. I FN-yjSSOl5im7b^li 

^^n-r. iS?toii®^TCi. u 1 ?;Ef«asft:F*9r*oT y k 

2tC*5tt^^^cOJ a k 2tC<fc^ffi{a:^)^^A^orco J a 
k 1 fcctt/T y k 2tO^^O<fc3tC, '^XX^Jf-Vh^ 

yx7 r-r'i^*S!tngtg[f ^ ly^jifumm-^tirco) 

X\ ^f^^^i^i y - 1 «tc43tt§^^^(i J a k 2 ^ y 
/^^ao^^E^SWt-^tOTti^W J a k 2C0^3S 

W4o Jctf'^xx^-y h ^>X7 7-cofci6£o:/D- 

r\Lm\^^tc^^y'f-Y^mt] a k l J a k 2 1^^. 

gijL J a k 2tc«i/^ittS'a^^-r^-r§ct9tcMt^n 

Tl^i. (^ffi^J 1 - 2#.^) o y - 1 p^(D^fmmt. 
Lfo^^oT. J a k 2<DWm^^mt^t\ ^(O^ltlC 

i:. iE^^iiaop^Bltb h J a k 2 i:ti^jgWtcSiS 
L:^V^:6^ h^yX7x^h:^X^ti:4bnt^iiJiia[ (* 
»J2#M) J ak2tC<i:oTSSjt>n^. ±Sil^^tC*5 

L^^L^:6^e. ?§^^Mt*y- H^:*5tt^^^(i. 

1 FN-y i:^0§gi*i:0*S^tcH^eT^ag^^S^ 

LTl/>:^O^o S^^^ 2 0 4 hm.WM.mW y - 1 « 

tel. iiM±[wii:j^^;6^M3Stt^?>oTa^^n/co cn 

{i. Ty k 2tC:}bnt^^^tCj:oT I FN-atOift^fP 
ttiO§Si*i^^:^)^^^^n^ [Pellegrini. S.et al. , M 
ol.Cell. Biol. 9:4605-4612 (1989)] 

u 1 A {it^^ lE^ 1 1 . 1 n/c) (om-^hnm. 

^X^^o y- 1 rtcOJ a k 20^Sr*^ 

<. U 1 AP*3C0T y k 2£0^^t^K^t* 

SMLX\^^^t^^m&t^^t{tmm^\ Jak2^ 

>/^^M(iT y k 2 i:ipiii. m^mmmp^x\t. i f n 

*^iP6fi?lJT-(i. UMLfcMinl-t^Xt^l FN-ylS^ 
^i^V^Tl-^. ^^^St:h»^./)^ ^X^J ak2 

TB^e):^^tc^ti^o (1) ?§M^Si*y-nc4ott§i^ 

g^W^SrllBfl. (2) I FN-y tClS^Lr J a k 20^ 
oi/VA^fflJitCip^^ft^n^. (3) ^^ti;?;?^^^ 

SfflsaTti:^ < m^mmmx\ i f n - y tcissr j a k 
2:6^jfijiicstt{t:*5<fct; (ga) ^►A.^fl:-r^i:v^9C 

nthmm%\z. cne>cox-^ti-^^i FN-y/ss 

tcfctt^ J a k 2C0S*&^^SfiJ;^^Lrv>^o J a k 

2 ^C?^•r^}n^*cOA#PItEtt. *5cfc t/ I F N - y /S^;g 
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[0 17 8] y^mto^xfrnn 

m^m 2 C 4 « ; ^m^mii^ y - i WBS ; J;t/:^X 
^ J a k 2 c DN k^mmmmc^'DXic^iCh'yyT. 
7x^b^n/c^^^S{2^y- 1» ; tCfett^. IF 

D2*5,i:t/f^Sgtt^vX I ^Scfct/^-^X I I HLA« 

(omm^'m^M io 

X-^(iFACSCAN (Becton Dickinson) ( 3 
0 0T-^4^-rVh. Consort 30)^ffll/>T.:gg{b«a 
fecfctf y-l/J a k 2 h ^ VX7x^^> hcO^n- 
>tc^LT-«ft{tLfco *fflBS^5 X 1 05/1 0 cmy 
b-hMTyi^-hL. 320 1 OM U/m 1 tOa- I 
FNifi5Mjai^^^K5 (Wellferon 1.5 x 10^ lU/mg^ 

' Wellcome Research Laboratories , Beckenham , UK 
-h^ibm&Otrcim^^^h I ?N-y (4xl0^IU/in 
g^>/^^M^ Dr.Gunter Adorf, Ernst Boehringer Ins 
titut fur Arzneimitterlforschung , Vienna, Austria 20 

t^ibmm v^MLTzo mm ci o^) the 02 

(Dako-CD2 TOIO. DAKO A/S Denmark) $ fcti H L A 
DRA (^a — y 1243, Becton Dickinson) tCj^f^. 
R - 7 ^ n X 'J X U >-^^^X ^ ^ y ^ n — t;l/tr[ 
ft. ^rctithHLA ABC (W6/32. Seralab. UK) 

V>T. OtTS 0^F5^a6 (stain). 1 %/^5>i-Wl/A7 
yl/xtiFTS^fkL/'Co ^n->2C4ti. bhHTl 
0 8 0«OpDW9-2 7 CD24oJ:t>'pTKNc o 
tCcJ;^n-h^>X7x^'>3 V ([HlB#h^yX7x^ 30 
i/ay) *5<tt/G4 1 8iBtt^n->£0F AC S CAN 
^SftCcfcoT^O^fCo p DW9-2 7 CD2tiP J 3om 
ega (MorgaensternJ.P.et al., Nucl. Acids Res. 18:1 
068 (1990))£OS V 4 0yn^-^-:6^9-2 7jie? 

[Reid.L.E.et al.. Proc. Natl. Acad. Sci. USA 86:840- 
844 (1989)] O 1 . 8 k b H indlll-BspMIiyn^-^ 

VVytl-(DEcoR I gPffitC^^g^cOCD 2 c DNA 
[Sewel.W.A. et al., Proc . Natl . Acad . Sci . USA 83:87 

18-8722 (1986)] ^^t^o I C R 1 9 1 iC^^^m^ 40 
(5 5'>>F) tiTOC^^^nTl^^CMcKendry, 

R. et al., Proc. Nat I.Acad. Sci. USA 88:11455-11459 
(1991)] o I FN-ytC/S^L:^l/>*fflfla(i. FACS 

TAR Plus -tr;l/V — ^— (Becton Dickinson) ^ffl I ^ 

r rmm ltco s x i Q'<D^m^^m^^4s^ 

?S. ^^Xbh I FN-yCD5 0 0 I U/mlXmm 

MAmmL. CDZlc^t^. 7><nx';xgv- 
m^^W^^lf mk(02V-h (sort) tC^LTti) 
HLA^^XI (MM) icnt^. FITC-^^tn[ft 
^fflO^T^i6. t<:iCV'-r-^y^:^nr:>rco m^t^^ so 
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LTl^i>«cOiE*^e)2%^lRmL/co 6lHl£0y-r>r 

-l^WL/co ^nti&fmi FN-y-, a\ 

L.E. et al. EMBO J. 11:1351-1363 (1992) ; Mao. C.et a 
1., Proc. Natl. Acad. Sci. USA 90:2880-2884 (1993)] 

[0 1 7 9] ?§^^Sfty- Hi. pRKSF^tDCMV 
yn^-^-i^^^TSilO^^g^O. ^X^] a k 2 c 

X^ FiO#ffiTT'h^>X7x^ hf §ci:tCcfcoT^ 
{i^nfco $^35:F^yX7x^^y h£Oea.-av^ 
i/VBtt^H^ffl}^^ I F N - y VmmL. F A C S V 
-hb. /SSfflSao±a57%^lHliRL5^*fL/'Co S^fk 

Mm^ibum^maxmc y - \ / J a k2 h^yx7 

x<^h«0^n-ytcoi.^r^)5>#fL. IS I FN-y 

m^mzc 4. ^^^sfty- i^'<fcr?j a k 2r'h5 

>X7x^F^nrcy-l?^^^Sft«tc4ott§ I F 
NT^il#Rltg^iifE^Of§31: 9-2 7. 6-16, 2 
- 5 A-g-JSK^^ae^^Scttf I S G F 3 yMB'P^^Ur 
p 9 1/8 4 I SGFSaiie^Opg l4ocfct;p8 4 

3^sxy5^>^y^jt^. ^^zsi R F iite^*5,^tf 

GBPiie^cD. I.FN-p«prtgmRNA5i^1$ta-r 
§rcA6i?:>yn— RNa s eyu'T^v'ay 
({S^)tCcfcor. I FN-af fctiy tClE^trcmRN 
A^M^^W^Ltco y-7^f->mRNAOlS»^rtgl5 

NP 4 0S»*3c}:D'7xy-;l//^nn.-^;l/AffldU 
tC<fcoT. ^fflflSKRN A^iaiiL rc [Porter. A. C.G., e 
t al., EMBO J. 7:85-92 (1988)] o RNa s e^S 
(i, ^y-fyhDUA [Melton, D. A. etal., Nucl.Aci 
ds Res. 12:7035-7156 (1984)] 0 2-5 x 1 O^cprnZ/x 

g(c*f-r^32 p uTprnmRNA-fu-rrnxn-D 

fco 1 -3 X 1 0 5 c pm£0#yn-7^*5<i:t/RNA 1 0 

[0 18 0] m^mzcmm. mm^mt^y-imm 

^^If^X^} a k 2Th^>X7x^h^nrc^^^ 
Mft y - 1 « ( y - 1 J a k 2 t r ) tcfett^ J a k 
2c05i^: J a k 2 tc^^T^^ifiirf (*» 1) *5.J:tf 
yn-r-l'yA-tr77n — X [Pharmacia; John J., et a 
1., Mol. Cell. Biol. 11:4189-4195 (1991)] T'^b^U 

-Lrc±mm d o^«) a k 2^>/^ 

^m^^itm^^. J a k 2tC?tf-r^tn[iti: E C 
m^&m (Amersham International, UK)^ffll\ SDS 

-p AG E*3,i:t;'>xx^yh^yx7r-T^^L 
/Co ^^^St*y- lfflBSam^*/tO/ci6(c. feijfii» (J 
a k 2 p e p t) ^mMLTc] a k 2^y^KiD^ffi 
(no pept)^rc{i#S(30/i g/ml)TT% fe^l/Hig^l^ 
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m^1^mtLXMm^.^j:] a k l-^^^F (J a k 

1) ^fflV>T. St&it^^'ii'Drco 

[0181] 2 C 4«*5<J:tf?;E^^Mi*y - I fflSS^ 
^0>25 I-^iJl FN-yOi^^: 30. 1 O^W^Jf* 

0XV9 0^m. I-IFN-y (6 6 7 
C i /mM, Amersham International , UK) JQiS^fTo 

/Co mmrj:^^^^^m\h^rco 2ooi^mmm 
mi FN-yo^tEyvmrLxmrnLfctc^. 

-f^l/XtC^^-r^ta^i^-r/l/Xlt^tC^D. lfmolecO>25 i io 
- I FN-yjb^O. 1 5 I UtC+g^L/co I FN 

0 0 0^gi*/MTlSfPiS^;^^^46f)n/co 

[0 18 2] mmms ^>^-7xa>- ytcis^t 

/'c^V/^^I^gf-ni/y:^-^— If J a k 2 0}gttfb 

^^-ris^H^p 9 1 -I'y^-^xn^-.ytciSS 

y- l*fflBSTti^O<t9^^/u^toi:ece):^i/^;6^ J 
a k 2Ty-l«fflBS^ffifi-r§^. ^tD^^S^^tl^o 
^^tc, ffit^SfflET^i. ^v^-7xn>-ytc^S^ 
LT. J.a k 2g#co^ni/V^>ffl3gtc^)A.Kfl:^n 

^i—^^m^^^^X. -r>^"7xn>-yffi??tt^) 

y- iffliaTtiMen-f. fe§ini-ry^-7xpy- 

-7xny-y >^^-f;l/JBM»AJgSSti:*5tt^ J a k 2 

^m(Dm\^imLx^^^o 
[0 1 8 3] MM 

[Pestka. S.. et al. Ann. Rev. Biochem. 56: 727-777 (1 40 

987)] o 3fi^. mmcoy^'tm'mKmmmt^^ 

^^rI^^Ie^H^T*^ I S G F 3 £0 p 9 1 ^»/)^ I 
F N - a )3 j£SS£S4o<fc t; I F N - y iS^JgKtC 2 SO 
tSSfJ^IIUTt/>^i:i>9c:i:^^^^^o/c^tcS^o p9 

1 tii/^-rn^^cos/to I F WL^s^LxmMzi-uyyU 

{4Tf)A.K{l:^n§[Schindler.C. et al.. Science 25 
7: 809-813 (1992); Shuai,K. et al.. Science 258 :1 
808-1812 (1992)] o CtltC-gCLT. p9 \ ^t\LW^ 
}HS^X^^h;l/C>I FN-yiS§tCigSgi:^tl^o ^ so 
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Xn'&^ntciJy^mmm^ (G A F) [Decker et 
al..EMBO J. 10:927-932 (1991)] tctgai"^<fc 9 {CS 

^n. wiioDNA^f— 7^^l/c. 

<0f^jtae^3ie? £0 I FN-ytCiS^LfdgttibCfc'tt^ 
P^A^B|^^nTV>^ [Shuai et al. Science 258:180 
8-1812 (1992); Pearse et al. Proc. Natl, Acad. Sci. U 
SA 90:4314-4318(1993); Kanno et al.. Mol. Cell. Bio 
1. 13:3951 (1993)] o ti^-:?T. ^WM^^y-l^p 

9 \<DK)hMit\z.mLx'^mLrco PMm^'^wc 
^'Dxm^Lrcp9 i(D^/vmim. m^mzcmm 

\^H:^it^7st^i^uyy{cMt^triii^X^iM.t^t. J ak 

2xm^tircy-\mm\Hx\ p9 i<D^k.mitti^i& 

lat. I SGF3aC0p9 l*5<fct>*p 1 1 Sfig^i-OI F 

N - a J: § ^ /vmim^m^mi^m^p^xiEnxh o 

Tc [I FN-atfcti:y tCiS^Lfc I SGF3a(Op8 

^ ;Schindler et al.. Science 258: 1808-1812(199 
2); Shuai. et al.. Science 258 :1808-1812 (199 
2)] o 

[0 18 4] ^etc. y-\mmi^mmm^j:p9 
mmmximm^tirsh\ y - 1 mmc^^f^x^it. 

SfoT. p9 ic0±mx&^o ] ak2(D^ayyK>A. 
mit^^^tfimc^^f^mikm. :k\^^xt^xt>^^uyy 

yr-^mc^-DX^mLTzo cn{c^:§>t. ^^^^ 

^ y - 1 «T*ti^ < m^mmm^HX. I F N - y tCiS 
SLTJ a k 2(Di'uiyyti^mmc*)/vmit'^n^o I 
FN-alCj:^Tyk2O0 ^K^k:^^S^^ca^^n^ 
^ft^I^-cO^^TTti. I FN-alCiS^LfcJ ak 

[0 18 5] Py-2 0:JoJ:r/4G 1 0t^:^^^X4-^^^^y 
VtattC>?I'&tl^ffll/\ I FNStt43ci:tfi^X>-^^D>^ 
y(D^m(DmS^(DrcMC, I FN-ytCjSSL/cp9 

T. I FN-atCiS^Lfcp 9 1 *5^tfp 1 1 3C7)t)^ 
^fb^. MtTLT^tlL/co [Rli:h^>X7r-^J a 

kzicnt^miiixnyu-ft^t. m^m^^ify 

- 1 §^^^S»rtT'EaSl-r^U-<;l/£OJ a k 2 
^M:6^^tii^n/co i^oT. y-nc4otj-^^^^{iJ a 

k 2co^jScfct>^>. tsL:5K>A.mit/mm^cmmt^ 

(^»J4#Rg) o J a k 2cDH^e>:6^=5:t)/ugEft:(i$feS 

^mc^m^^t^^y^<^m(o^nx$>*)m^o Lf)^ 

Lfjiti^ib. ffll^fcJaJfiiTfti J a k 1 iaW^^tiXh^^s 
l^J a k 2-<y^FlCj^LTS®^nfc:tcDT'feD. J 
a k 2 tc^LTiSl/^#S1t^W-r^ (IISS^J 1 4oct:D*2 
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miR^n^^^o/co y- l/J a k 2 h^>X7x^^ 
oTi/^:^l/>o CCD>'^y^^^'i7VKtCiaLT. Jak2 

co^^u^»t)^^^l::6^ mm^nrcmm^vi fn- 

^^tC, y- 1/J a k 2 h^yX7x^^yhrttC. 

J a k 2 0 A.^{bcO0^6;6>^li;^:6^fi^^n^O^^i^tc io 

(TfB#R^) T'ti I F N - y tcJ^-T^IISW^iSSA^Ii 
^^n/cio tS-^T. h^VX7x<>h^n/c:J ak2 
(i. I FN-ylC/S^LT?)A>^lt:^n^^o ^^Sffl 

sstc:fei>r I FN-y^cJS^LTffi^^nfct)^^^Wi 

J a k 2ti:gBgt:^^ig^*r^c^tiiitc}goTi^^o 
[0 18 6] ^gH^(c/SSL/c^://^^M^n>'>+ 

tc*5tt^^-^--b'isi4tLT«^ai^n^o. I L 3 (.mm 

j^Jl) *5<fct>*xUXn.i^-rx^v (||]5£^J2) tcjS^L 20 

TrStfft^n/c J a k 2 y If h d4^^— tfgttTiRl 

J a k 20^|'&t^9T^S§o I FN-yffi^tt4^-t- 
-tfiStttiS^^ 2 C 4 «t fcti^^^S y - 1 / J a 

k 2 ^^y:^7x^^^ffl!a^^e»^0J a k zn^tm^cD 

imm-h'ib. ^^vHi^^e^j a k 2-<y^Fto?¥ftT 
2(o^ A^mitit t b H T 1 0 8 0 mmmM(Dwcm'^^ 30 

>J?:0:V'i7XifflE3^TM FN-y (I FN-aT^O 
[0 18 7] 

*ll»JO)g^:j3<fct;^ffieftJ 4 cO^S(i J a k 2 F 
N-ytci£^LTg14{b^n. ^OJ;^:^rS14{b;b^-*:* 
I FN-ylS^;^J^cD¥^tCt§fJ^^LTl^^Ci:^^ 
LTV^^o I FN-afcJ:t/I FN-ytC/S^LTpQ 
l;6^|pli:g|5{4 (Ty r 70 1) TO/o^ft^n^C^ 
[SchindlerX. et al.. Science 257: 809-813 (199 40 
2); Shuai.K. et al.. Science 258 : 1808-1812 (199 

2)] ^m^rc±x\ cnt<omm^c^\^^r. y-i^^ 

^m^^^f^l FN-atCiS^tfcp9 l^OIE^^0^ 

mittmmm^\ ly k 2trc(ij a k zo^^tmi: 

t\^^oCtlC'D\^^Xmm^n^Ct-h^X*'^^o Jak2 

k 2 ^xi;xn4^>i'xf->§gf*:i:oagfffl5f^ffl^^ 
LT^t^J:3T'fei» (mmmz) o I FN-ySS§0 so 
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S«:6^$»^o xUXDv1^xf->, lL3^^lfim^< 

(mmmi-3) t^ib. H^e^ap^^^ae^n^o n 
m^mmt-<t±rj:i±mt. j a k 2 ^sssis-r 

[0 18 8] mn^^ifyjm 

lE^^fflBS^octD'^^aSLfc y -l«tC^ott^ I F 
N - y tCJS^f ^ p 9 1 0^0 t) ^^^t : 
(2 C 4) . ^m^^y-l^^U] a k 2Tb^>X 
7x^hLfc^^^Sy-l (y- J a k 2 t r) tC*5 
tt^. I FN-ytCiS^Lfcpg 1COOA.K{1:^32 p9 

4 i cO^OJi^^^OHiJ^X^-x^nS/ytcitf-r^taWc 

^^^xx^yh5yx7r-r'^^i (^x^-) l 

rco I FN-atCiS^L/cI SGF30p9 l4oJ:D*p 
1 1 3f&^<D'f-ui/yKth.mit(om^<o^oic, 1 0 3 

I U/mlTM 5-0^^. '>XX^>h^yX7r— 

p9 1 ^y/^^nm&^^w.Lrco ^u^vT-Lrc± 
mm (1 o^«) mtbm^ib. p9 Hcw-r^taifii?! 

^ynf'^yA-lr7 7n-X (Pharmacia) ^fflV^T^K 
ai^Oir^< [Schindler.C. et al.. Science 257: 809-8 
13 (1992); Shuai.K. et al.. Science 258 :1808-1812 
(1992)] . p 9 1 ^^SSai^^H^. P Y 2 0 ( I C 
N) *5<tt/4G10 (UB I) ^^:4-^X4-^^^i^>t^C^*:rM 
-g-l^f^ffll/V ^^tCO.lM Tris-HCl(pH8 .0) 

\Hicm^r:^rcik. p 9 1 icnt^tfiW^mi^^x. s d 

S-P AG E*5j;tf'>XX^$?>h^>X7 7-T^^L 
fco p9 Ifttfp 113(1 FN-arStt^tl SGF 3 

a \Hxm^i^mf&) ^ p i 1 3 {cMtmi^xi^^^n: 

ML [Schindler.C. et al.. Science 257: 809-813 (1 
992)] . ±m<D^t<tfit-:^t>^X2zyytfii^^m\^^XS 
D S - P A G E J; D^'^XX ^ y h ^ y X 7 7 -T^^*T 
Lfco ^xX^yh5yX77-tc*5tt^<^aiti. 'J7 
^/-^yi/i/y (Amersham, U K) X^^Lfc 
p9 ltn:ft:T'h5>'X7 7-^X^U-vr§ti^^{iE 
C L (Ame r s h a m. UK) Ttft^fCo 

m^m 2 c 4 ^^^m y -mm^^xs^m^m 

y-l/J a k2 h'5>X7x^ hfflSatC*3tt§ I FN 
-y (I FN-aT**<) tCi£^L/cJ a k 2co^niy 
y^hM\t: J a k 2. ^^lSnmtLX(Op9 Ifect 
D'p 1 1 3<0f)A.^{b^. ftSSrt®. SDS-PAGE 
^^X}. P Y 2 0 ( 1 C N) *5cfct/4 G 1 0t^L4-^X4-^^ 
niyytrLi*ig'&^^;&ffll>T. ECL (Amersham Interna 
tional . UK) J; ^ -^XX ^ V h > X7 7 -r'J^X4-> 
^ni/ytcML^ffiLfco I FN-yfflS«^>e>OflS 
mtl^J a k 24oc]:t;p 1 1 3 tcj^f ^tai*^Oii^tl^ 
ffl^/^T^fe^ect^^•^/c (tg#til FN-agttibI S G 
F 3*^6 0 9 1 tnxmhTc) o [Rli:7'a'y h^&ffj^^ 
D (KaitOcrtO . J a k 2tc^^-r^fit{*TS:/n- 
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mm<^i::t<. o.imgco. ^tuctiLx] ak 
zictar^tfiMmmmtirz mmm d j a k 2-^ 

'/^VO)^&^rci^t^tETX\ J a k 2tC*f-r§tr[»^ 

^rct^mmm^j:} ak i-^yf-F^ffli^r. ^« 

tit^tfiii^^mi\ S D S-P AG E:}o<fctf'i'XX3?y 

iRilir^fe^o 10 

[0 18 9] ^y^hnTco^^-^— tfStt: I FNft^ 
14J a k 2 (A) (2 C 4) ^XZf^ 

m&^y-l/] a k 2 h^yX7x ^ hSfflSa. (B) 
(2C4) :|oJ:t/^M^Sy-lfflSS*5<J;tf 

(c) ^^:^L-mmt>ih<D^^itf^v^^Lrco mm 

LTc I FN-y tfctia (5 0 01 U/ml) SIS^ 1 5 
^KtTofCo ynT'-rVA-t7rn-X (Pharmacia)± 
O^gEttl^^^^S OmM NaCl. 5mM MgClz. 5m 
MMnClz. 0 . ImMN as 1 OmM HEPES 

p H 7 ■ 4 -e^Jf L. 0 . 2 5 m C i /ml<0^^ P - y - 20 
AT P^#W*r^lRli:/^y77-4»T^^ST^3 o^^^r^-f 

K5f^/Vy7r-*tc^>/^^a^?gffi^-^fdS. SDS 
-P AGET5i'*fL/'Co mmit:^-h^i^t^'7y^- 

X7r-T-tfo/co tihiHIffioti^a^ocfcDM FNjasti: . 
±fHt|WiaTfe§o V'i7XL-«cOti56*5J;tf I FN 
J!lii^>±tB^fpI«T'fe§:^)^ ffl^^^X^ I FN-y 

(1 -2 X 1 OM U/mg^y/^^M. Dr.GunterAd 
olf, Ernst Boehringer Institut fur Arzneimittelfors 30 
Chung, Vienna. Austria^^^*^^) Sfc^ifflj^^ b h I 
FN-aA/D (Bgl) (V'>X»CiSatcSJ£tt (2 
xl OM U/mg^>/^^M) ; D r .Sidney Pestka. Ro 
bert Wood Johnson Medical School, NJ, USAA^?)}i#^) 

[0 19 0] mmme : j a k z^-r-^ia^^^m^t 

§EpoiS14 (y^t^X^-r^ : Genestein)-rybVf^- 
([^IS1&g) 

J a k 2(D^it^mm^^y\^hu^i—^m^^m^' 
rmn^n^re^boo c<D^±xHt. :/ur^>s-tr7 40 

rn-Xtc^^Lfc J a k 2#S6^tn:ifii?f « 
V^f-ht^ibmrnj a k 2^a;S^^i:^o ^:^i/^T'$fe38}* 
^Lfc] a k 2^^:^— tfVVy7 7- (5 OmM NaC 
1. 5niM MgCl2. 5mM MnClz. 0 . 1 mM Na3 
V04. 1 OmM HEPES p H 7 . 4 ) T^Jt Lfc 
0.2 5mC i/mli032 P-y-ATP;&^Wr^ 

P AG EO/cA6tcM^/^y7 7-T*^tiiL. 7 
T53^^1-^o :*o>T% ;4--h^v/*:ty^7>r-tcJ:f)32 so 
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p-'g-^-^v/^^a^s^-r^o c(D^^iyxf-L.^m 

V\ a k 24^^— tf;b\ 0tj^tfxUXu4^^x^ 

> (Epo) $/cti-ry^-n-r+>-3 (I L-3) 

^LTl/^/co C£DgB<i(i^^tcy:t>X^-r>^LT»ie> 
T^^Sit^n^o y:t^X^^MiEpotO«±i®« 

tf^^tc, 0 . imMoy^t-^x^-ry^^^-yr^c- 

hT% J a k 2(D^ui/y^i—^^imti^ I / 2lcm'P 

[0 19 1] mmmi : M^SBSsr-oii^wtcgtt^j 

a k 2 4^-^— tf cD^jg 

^immmitc^t^^mm^n^ox. ^^^mm^bit. mm 

WtciStt^J a k 2C0. ;^<hio^ymm^^Lrj:i^^^ 

^nrc] ak2i^mfmifcm^:\mich^o co^m 

ti. J a k 2 c DN A^/^4^an'>-r;VX>^yX7r 
p V L I 3 9 2 (PharMingen.San Diego CA) 
<DNo i I4oJ:t;Sma I ^HLOrSicmX-r^C tic^ 
0. ^^^nrco :*V>T-COJ,a k 2/-^^^-S^!(^ 
^^^/^4^an»>-r;l/XDN A (BaculoGold DNA. Ph 
arMingen, San Diego. CA) t—^lCM,AmMif^M^ h "7 
>X7x^hLfCo i^^>'^4^^n'>-r;l/XDN A*5J;D* 
J a k 2/-<^^-DN AcO^Offl^;^^^tC^or. 
mWt- J a k 2;&5§31-r^. ^??PltE:^/^4^^n»>< 
;1/X^r3-Ff ^DNA/)We>n^o MSIiSStccoffi 
i^^/^:^:xn»>>i';l/X^S»^-^§t?gtt:^J ak2^^ 
iiJlx-<;Vtc^31^n. ^n^J a k 2ltSWtn;jfii?f^ffl 
V^T^3Sa:S^^i.o CCOSttJ a k 2mi^tC(Dmm<D 

>lf bnj a k 2^*^"4f^*^tcSt. Jak2^-^- 
XOlEaF^T'tO*r?a^:^)^^C>^MT'*-3T. *P^fflStc 

Kilo ^<D^^^^~r^ c t^Mmt^^(Dx$)^o 

[0 19 2] 

[0 19 3] mfmm - 

E?iJC>g^ : 5 



(41) i|#r»g¥7 - 1 0 7 9 8 3 

79 80 

h4?ni;-: mS^^ [0 19 4] E?IJ#^2 : 

mm E?ij©s*:i5 

Trp Ser Xaa Trp Ser E?lJ(OS : 7 5 

1 5 hd^ov?-: il^^c 

Val Leu Pro Gin Asp Lys Glu Tyr Tyr Lys Val Lys Glu Pro Gly 
15 10 15 

[0 1 9 5]E?iJS^3: ^^^mm.T^/m 

mm 

Ala He Glu Thr Asp Lys Glu Tyr Tyr Thr Val Lys Asp Asp Arg 
15 10 15 

[0 1 9 6] mm^4 : mjmm:TB.ym 

E?lJtOg^ : 1 5 mm 

Ala Val Pro Glu Gly His Glu Tyr Tyr Arg Val Arg Glu Asp Gly 
1 5 10 15 

[0 19 7] mm^^5: my^Kom-.T^/m 

mmcom^: 1 9 h^l^nv;-: tSIMtf; 

BE?iJ 

Asp Ser Gin Arg Lys Leu Gin Phe Tyr Glu Asp Lys His Gin Leu Pro 

1 5 10 15 

Ala Pro Lys 

[0 19 8] E?ijs^6: m^mm-.T^ym 
mm(om^ : 1 9 h4^ni;-: mim 

Thr Leu He Glu Lys Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro Val 
15 10 15 

Thr Pro Ser 

[0 1 9 9] E^'JS^7: 30 mm(Dm:T^/m 

E^'JtOS^: 1 9 h4^n>^-: EJItt 

mm 

Ser Pro Ser Glu Lys Glu His Phe Tyr Gin Arg Gin His Arg Leu Pro 
15 10 15 

Glu Pro Ser 

[0 2 0 0] mmm^s mm<o^m 

mm<0§:t : 3 6 2 9 ^m^m'tm^ : CDS 

mm(Dm : n^nim : 94 . . 3480 

mm 

CGGGGGAACA AGATGTGAAC TGTTTTCCCT CCC 
CAGAAGA AGAGGCCCTT TTTTTCCCTC 60 
CCGCGAAGGC CAATGTTCTG AAAAAAGCTC TAG 

ATG GGA ATG GCC TGC CTT AC A 114 

Met Gly Met Ala Cys Leu Thr 
1 5 



ATG 


AC A 


G A A 


ATG 


GAG 


GC A 


ACC 


TCC 


AC A 


TCT 


CCT 


GT A 


CAT 


GAG 


A AT 


GGT 




1 6 2 


M e t 


Th r 


G I u 


M e t 


G 1 u 


A 1 a 


T h r 


Ser 


T h.r 


Ser 


P r 0 


V a 1 


H i s 


G 1 n 


A s n 


G 1 y 
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1 n 
1 U 










1 

1 O 










c, U 












PAT 
O A 1 


ATT 
All 


PPT 

G G 1 


P P A 
G G A 


APT 

A G 1 


PPT 

G G 1 


A A T 
A A 1 


T P T 
1 L 1 


P T P 
GIG 


A A P 
A A Lr 


PAP 

LAG 


ATA 

A 1 A 


PAP 

GAG 


P P A 

G G A 


P T P 

G 1 G 


P T T 
Gil 






Asp 


1 I e 


r r O 


* P 1 \/ 
\j 1 y 


o e r 


A 1 o 

A 1 a 


A s n 


Q Q f 

o e r 


\I 1 1 

V a 1 


L y s 


P 1 r\ 

G 1 n 


1 1 a, 

1 1 e 


Pill 
G 1 U 


Pro 


V a 1 


Leu 








d. 0 










O U 










O D 














L A A 


C T n 

G 1 G 


TAT 

1 A 1 


T r* 
G 1 G 


T A 

1 A G 


A T 

G A 1 


T T 
1 G 1 


r* T T 
G 1 1 


n C 

GGG 


P A A 
U A A 


PPT 

G G 1 


P A A 

G A A 


P P A 

G G A 


PAP 

GAG 


TAT 

1 A 1 


P T P 

GIG 




O Q 
^ O c5 


1 

\j 1 n 


V a 1 


1 y r 


Leu 


1 y r 


H 1 S 


c „ ^ 

b e r 


Leu 


G 1 y 


p 1 « 


A 1 « 

A 1 a 


G 1 U 


G 1 y 


G 1 U 


T , . — 

T y r 


Leu 






4 U 










4 5 










5 0 










5 5 






A A G 


T T T 


G G A 


A G T 


G G A 


GAG 


TAT 


G T T 


G C A 


A A 

G A A 


G A A 


ATT 

A 1 1 


T T 

1 G 1 


T 

GIG 


G C T 


G G 1 




3 0 6 


L y s 


P n e 


Pro 


5 e r 


G I y 


1 

G 1 u 


T , . — 

Ty r 


V a 1 


A 1 a 


G 1 u 


G 1 u 


1 1 e 


C y s 


V a 1 


A 1 — 

A 1 a 


A 1 — 

A 1 a 














6 0 










6 5 










7 0 








T C T 


AAA 


GOT 


T G T 


G G T 


ATT 


A C G 


C C T 


GTG 


TAT 


CAT 


A A T 


A T G 


TTT 


G C G 


T T A 




3 5 4 


S e r 


L y s 


A 1 

A 1 a 


C y s 


G 1 y 


T t „ 

I 1 e 


T h r 


Pro 


V a 1 


T y r 


H 1 s 


A s n 


Met 


P n e 


A 1 a 


Leu 












7 5 










8 0 










8 5 










A T G 


A G T 


G A A 


A C C 


G A A 


A G G 


A T C^ 


T G G 


T A C 


L C A 


G G G 


A A T 

A A 1 


CAT 


G T C 


T T C 


GAG 




4 0 2 


Met 


3 e r 


Pill 
G 1 u 


T K r- 

1 fi r 


PI 11 

G 1 U 


A r g 


T 1 Q ' 

1 1 e 


T r p 


T y r 


Pro 


Pro 


A n » 

A s n 


H 1 S 


V a 1 


P n e 


H 1 S 










9 0 










9 5 










1 U U 












ATA 

A 1 A 


PAP 

GAG 


PAP 

GAG 


T P A 

1 G A 


A G G 


A G G 


A T 
G A 1 


GAG 


ATA 
A 1 A 


r T r 


TAP 
1 A v./ 


A P P 
i\ \j \j 


ATA 
A 1 A 


A P P 

A Lr 


T T P 
1 1 L 


TAP 
1 A 




A ^ C\ 
H O U 


lie 


Asp 


C 1 11 


9 P r 

J c r 


T h r 


A r g 


n I s 


Asp 


T 1 P 

lie 


Leu 


T y r 


A r g 


T 1 a. 

1 1 e 


A r g 


D Vi ci 

r n e 


T y r 








1 U 0 










1 1 n 
1 1 U 










1 1 ^ 

1 1 o 














T T P 


PPT 

G G 1 


PAT 
L/ A 1 


T P P 

1 G G 


TAP 
1 A G 


T P T 
1 G 1 


APT 

A G 1 


r c r 
GGG 


A P P 

A G G 


Apr 

A Vj 


A P A 
A o A 


A P P 
A U 


TAP 
1 A L/ 


A P A 
A Lr A 


TAP 
1 A L 


P P A 
o Vj A 




4 Q ft 
4 y o 


P h o 

r n c 


r r o 


n 1 s 


T r p 


T \/ r 

1 y r 


P 1/ c 

u y s 


o e r 


p 1 \/ 
\j 1 y 


o e r 


S e r 


A r g 


1 n r 


I y r 


A r g 


T y r 


p 1 \t 
G 1 y 






1 2 0 










1 2 5 










1 3 0 










1 3 5 






GTG 


TCC 


C GT 


GGG 


GC T' 


G A A 


GCT 


C C T 


CTG 


CTT 


GAT 


GAG 


TTT 


GTC 


ATG 


T C T 




5 4 6 


V a 1 


S e r 


A r g 


G 1 y 


A 1 a 


G 1 u 


A 1 a 


P r 0 


Leu 


Leu 


Asp 


Asp 


P h e 


V a 1 


Me t 


S e r 














1 4 0 










1 4 5 










1 5 0 









83 

TAG CTT 
TTT GTT 
T y r Leu 
P h e V a 1 



GTA CGT 

GAG TGT 

V a 1 Pro 

G 1 u C y s 

TTA GAG 

AAA GAG 

Leu Asp 

L y s Asp 

1 8 5 

GTC TAT 

TTG TTA 

Va 1 Ty r 

P h e Leu 
2 0 0 

2 1 0 
GCG AAG 
AG G G GG 
Ala L y s 
T h r A r g 

2 2 5 

AGA TTT 

AGT CAA 

A r g P h e 

S e r Gin 



AGG AAG 

AAG CTG 

A r g A s n 

A s n Leu 



GGG TTG 

AAA GAA 

Ala P h e 

L y s G 1 u 
2 6 5 

TGA GGT 

ATA ATA 



TTT GGT 

GAG GGA 

P h e Ala 

His G 1 y 
1 5 5 

GTG AGT 

GTT GGG 

V a 1 T h r 

Leu G 1 y 
1 7 0 

1 8 0 

ATG ATG 

GAG ACT 

Me t Me t 

Gin T h r 

1 9 5 

AAG TGT 

GGA AAG 

A s n S e r 

Pro L y s 

ATG CAA 

AAG CGA 

lie Gin 

L y s A r g 



GGG AGA 

TGT AAA 

A r g A r g 

G y s L y s 
2 3 5 

GTA AAA 

GAA ACC 

Leu L y s 

G 1 u T h r 
2 5 0 

2 6 0 

TAG ACA 

TGT GC A 

T y r T h r 

S e r Ala 

2 7 5 

GAG GAG 

ACT GGA 



(43) 




GAG 


TGG 


T G G 


ATA 


G 1 n 


T r p 


T r p 


I 1 e 


1 6 5 




CAT 


GAA 


ATG 


GCG 


H i s 


G 1 u 


Me t 


A 1 a 


AGA 


ATA 


CCA 


GTG 


A r g 


I 1 e 


Pro 


Leu 


GTG 


AGG 


TGG 


GTT 


V a 1 


S e r 


G y s 


V a I 




2 0 5 


GAG 


TAT 


ATG 


AGG 


Asp 


T y r 


I 1 e 


A r g 


2 2 0 






2 3 0 


TTG 


ATT 


GGG 


ACT 


P h e 


I 1 e 


A 1 a 


T h r 


2 4 5 




CTT 


AAG 


CTG 


GAG 


Leu 


L y s 


Leu 


G 1 n 


GAA 


GAG 


AGA 


GGT 


G 1 u 


G 1 n 


A r g 


G 1 y 


ATT 


TTT 


A A C 


GGT 



GGG CAT 
AAA 

A r g His 
L y s 



ACT GAG 
GTG 

Th r Gin 
V a 1 

1 7 5 

GGT AAG 
GGT 

Ala L y s 
A 1 a 

1 9 0 

TAG AAG 
CGA 

T y r L y s 
A r g 

2 1 5 

GAG ATT 
TAG 

His lie 
Tyr 



GAG GAA 
GCG 

Gin Gin 
A 1 a 



TAT CTT 
TGT 

Tyr Leu 
S e r 

2 5 5 

TTT GAA 
GGT 

P h e G 1 u 
P r o 
2 7 0 

GCA AGG 
GGA 
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GAT 

5 9 4 
Asp 

16 0 

GAA 

6 4 2 
G 1 u 



GAG 

6 9 0 
G 1 u 



AGA 

7 3 8 
T h r 



TTA 

7 8 6 
Leu 



TTG 

8 3 4 
P h e 

2 4 0 

ATA 

8 8 2 
I 1 e 



GTA 

9 3 0 
V a 1 



ATT 
9 7 8 
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86 



S e r 


p 1 \t 
\j 1 y 


Pill 

Lj 1 U 


p I II 

b 1 U 


T 1 Q 

1 1 e 


P h » 

r n e 


A 1 a 
A 1 d 


T h r 
1 11 1 


I 1 *a 

1 1 e 


I 1 e 


T 1 o 

1 1 e 


T h r 


P 1 \/ 

Lj 1 y 


A s n 


P 1 V 

Lr i y 


P 1 V 

Lj 1 y 






Q Q n 

^ o u 










0 Q 
COD 










Odd 

i y u 










9 Q 

^ y o 






ATT 
A 1 1 


CAT 
U A Lj 


T P P 
1 Lj Lj 


T P A 
1 b A 


A P A 
A b A 


r r c 

b b b 


AAA 
AAA 


PAT 
L/ A 1 


A A P 
A A Lj 


\J /\ t\ 


APT 
A Lr 1 


PAP 
\J t\ \J 


A P A 

A L* H , 


P T P 
L> 1 Vj 


A P A 
rt \> A 


P A A 
Lr A A 




1 n ? 

1 U t. D 


T 1 

I 1 e 


P 1 M 


T I- ¥1 

1 r p 


o e r 


A r g 


P 1 \r 

b 1 y 


L y s 


n 1 S 


L y s 


u 1 u 


S e r 


Pill 
U 1 u 


T Vi I- 

1 n r 


Leu 


1 n r 


Pill 
b 1 U 














Q A n 
o U U 










Q n c 
o U 0 










o 1 CJ 








U A Lr 


PAP 
Lr A L 


P T A 
Lt 1 A 


PAP 

b A b 


T T A 

1 1 A 


TAT 
1 A 1 


T P T 
1 b 1 


PAT 
b A 1 


T T P 

lib 


PPT 


PAT 
Lj A 1 


ATT 
All 


ATT 
All 


PAT 
b A 1 


P T P 
bib 


APT 
A b 1 




1 n 7 j4 


o 1 n 


Asp 


V a 1 


P 1 n 

b 1 n 


Leu 


Tyr 


C y s 


Asp 


D K ck 

r n e 


Pro 


Asp 


1 1 e 


1 1 e 


Asp 


V a 1 


S e r 












3 15 










o o r\ 
o ^ U 










o o c 

3^5 










ATT 


A A 
A A Cj 


L A A 


b b A 


A A P 

A A b 


PAP 

b A b 


P A A 

b A A 


T P P 
1 b b 


T P A 
1 b A 


A A T" 
A A 1 


P A A 

Lr A A 


APT* 

A 0 1 


A P A 

A b A 


ATT 
All 


P T A 
b 1 A 


APT 
A b 1 




1 1 ^ Z 


I I e 


L y S 


o 1 « 

Cj I n 


A 1 « 

A I a 


A _ „ 

A s n 


b 1 n 


b I U 


b y s 


C rt r- 

o e r 


A s n 


Cr 1 U 


c „ ^ 


A r g 


1 1 e 


V a I 


1 n r 










3 3 0 










Q O C 

3 3 5 










3 4 0 












'T c 


LAI 


AAA 

AAA 


P A A 

b A A 


PAT 
b A 1 


PPT 

b b 1 


AAA 

AAA 


P T T 
b 1 1 


T T P 
1 1 b 


PAP 
b A Cj 


A T" A 
A 1 A 


P A A 

Cj A A 


P T T 
b 1 1 


A P P 

Abb 


T P A 
1 b A 


T T A 
1 1 A 




1 1 7 rv 
1 1 / U 


V a I 


n 1 s 


L y s 


P 1 n 

bin 


Asp 


P 1 \r 

Lr 1 y 


L y s 


\/ a 1 

V a 1 


Leu 


Cr 1 U 


T 1 ^ 

1 I e 


Cj I U 


Leu 


b e r 


b e r 


Leu 








3 4 5 










3 5 0 










3 5 5 














AAA 

AAA 


A A 

0 A A 


n o c 
b t C^ 


T T P 

1 1 b 


T P A 
1 b A 


T T P 
1 1 b 


P T P 
b 1 b 


T P A 
1 b A 


T T A 

1 1 A 


ATT 

A 1 1 


PAP 

Vj A C 


p p p 

Cj Cj Cj 


TAT 
1 A 1 


TAP 
1 A b 


A P A 
A b A 


P T A 
b 1 A 




1 9 1 Q 

1 ^: 1 o 


L y s 


PI 11 
Kj 1 U 


A 1 o 

Ala 


Leu 


C <=L r- 

o e r 


D 

r n e 


\/ o 1 

V a 1 


o e r 


Leu 


1 1 e 


Asp 


p 1 
Cj 1 y 


Tyr 


Tyr 


A r g 


Leu 






Q c n 
o O U 










•3 ft 
o D O 










Q T r\ 










Q 7 






APT 


err 

Vj U Vj 


PAT 

Lr A 1 


p p p 

Lr L/ Lr 


PAP 
L/ rt 


PAT 
L/ A 1 


TAP 
1 A U 


P T P 
Lf 1 L* 


T P P 

1 Lj L^ 


AAA 
AAA 


PAP 
Vj A Vj 


P T P 

Lj 1 Lr 


PPT 

Lr L/ 1 


P P P 
L/ L/ k> 


P P A 
L/ L/ A 


PPT 
Lj L/ 1 




1 9 R 
1 ^ D D 


T >i r 

1 n 1 


A 1 n 

A I a 


Asp 


A 1 a 

A 1 a 


n 1 S 


n I 5 


T V r 

1 y r 


Leu 


P \/ c 
L^ y 5 


L y s 


p 1 11 
\j 1 u 


V a 1 


A 1 Q 

A i a 


r r o 


r r o 


A 1 a 
A 1 a 














51 n 

o o U 










Q Q 

o cS 0 










"3 Q n 
o y u 








P T P 


P T P 


PAP 
b A b 


A A P 
A A b 


ATA 
A 1 A 


PAP 
b A L/ 


A P P 
A Lr b 


A A p 

A A L^ 


T P P 
1 b b 


PAP 
C A U 


err 
u u u 


P P A 
b b A 


ATA 
A 1 A 


T P A 
1 b A 


ATP 
A 1 Lr 


PAT 
Lj A 1 




1 1 4 
1 o 1 4 


V a 1 


L G u 


P 1 II 
Li 1 U 


A s n 


T 1 P 

lie 


nib 


S e r 


A s n 


P \7 c 

L/ y o 


H i s 


G 1 y 


P r 0 


I 1 e 


S e r 


Me t 


Asp 












3 9 5 










4 0 0 










4 0 5 










TTT 


GCC 


ATT 


AGO 


AAA 


CT A 


A AG 


AAG 


GCG 


GGT 


A AC 


C AG 


ACT 


GG A 


CT A 


TAT 




13 6 2 


Ph e 


A 1 a 


I 1 e 


S e r 


L y s 


Leu 


L y s 


L y s 


A 1 a 


G 1 y 


A s n 


G 1 n 


T h r 


G 1 y 


Leu 


Tyr 







p 
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88 



4 1 0 



4 2 0 



r T r 


r T A 


r r A 

L L» A 


T P P 


A r r 

A Lr L 


PPT 
L/ L 1 


A A P 
A A Lr 


A A 

A A L 


AAA 

AAA 


TAP 

1 A G 


TTT 


P T P 


A P P 

ALL 


TTT 


V a I 


Leu 


A r g 


L y s 


b e r 


Pro 


L y s 


A A « 

A s n 


L y s 


T y r 


P n e 


Leu 


1 n r 


P n e 














4 3 0 






4 o 0 










G C T 


G T T 


GAG 


G G A 


G A A 


AAT 


GTG 


TAT" 

T A 1 


AAA 

AAA 


C A C 


rp r-i m 

T G T 


T T G 


ATT 


AGG 


A 1 a 


V a 1 


G 1 u 


A r g 


G 1 u 


A s n 


V a 1 


Ty r 


L y s 


H i s 


G y s 


Leu 


I 1 e 


T h r 


4 4 0 










4 4 5 






4 5 0 










4 5 5 


A A G 


A A T 


GAG 


A A T 


G G A 


G A A 


TAG 


AGO 


G G G 


A G T 


A A G 


A G G 


A A C 


T T C 


L y s 


A s n 


G 1 u 


A s n 


G I y 


G 1 u 


Ty r 


S e r 


G 1 y 


T h r 


L y s 


A r g 


A s n 


P h e 










4 6 0 






4 6 5 










4 7 0 




A G T 


A A G 


G T T 


A A G 


GAG 


C T T 


T T G 


TAG 


GAG 


A T G 


G A A 


ACT 


GTG 


G G C 


S e r 


A s n 


Leu 


L y s 


Asp 


Leu 


Leu 


T y r 


G 1 n 


Met 


G 1 u 


T h r 


V a 1 


A r g 








4 7 5 
















4 8 5 






T G A 


GAG 


A G T 


A T C 


A T C 


T T C 


GAG 


AAA 


T G C 


T G G 


C G C 


C G A 


A A G 


CCA 


S e r 


Asp 


S e r 


I 1 e 


I 1 e 


P h e 


G 1 n 


L y s 


C y s 


G y s 


Pro 


Pro 


■ L y s 


Pro 






4 9 0 
















0 U U 








AAA 

AAA 


r* A T 
U A 1 


AAA 

AAA 


T* P A 

1 L A 


A A P 

A A L 


P T* T" 

L 1 1 


T 

L 1 L 


A A 

A Vj A 


ALA 


A A T 

A A 1 


PPT* 

U G 1 


A T" T" 
A 1 1 


1 L 1 


LAI 


L y s 


Asp 


L y s 


o e r 


A s n 


Leu 


Leu 


A r g 


1 n r 


A s n 


P 1 \r 

kj 1 y 


1 1 e 


Q a f 


Asp 




O U 0 










D 1 U 






1 

o 1 D 










r T T 


PAT 
L A U 


ATP 
A 1 u 


T P A 
1 L A 


P P A 
L L A 


A P A 
ALA 


T T A 
1 1 A 


PAT 
LAI 


A A T 

A A 1 


A A T 

A A 1 


P T P 


AAT 

A A 1 


P A A 

L A A 


ATP 

A 1 L 


V a I 


G 1 n 


I 1 e 


S e r 


Pro 


T h r 


Leu 


H i s 


A s n 


A s n 


V a 1 


A s n 


G 1 n 


M e t 


5 2 0 










5 2 5 






5 3 0 










5 3 5 


GTG 


TTT 


GAG 


AAA 


ATC 


AGG 


AAT 


TT A 


ATA 


TTT 


AAT 


G A A 


AGT 


CTT 


V a 1 


P h e 


H i s 


L y s 


I i e 


A r g 


A s n 


Leu 


I 1 e 


P h e 


A s n 


G 1 u 


S e r 


Leu 










5 4 0 






5 4 5 










5 5 0 





4 1 5 



GAG 



Asp 



ATT 



I 1 e 



AAG 



A s n 



AAT 



A s n 



TTT 



Ph e 



4 9 5 



GTG 



V a 1 



GAG 



G 1 n 



G A A 



G I u 



TTC 
14 10 
P h e 



G A A 
14 5 8 
G 1 u 



GTG 
15 0 6 
Leu 



TGG 

15 5 4 
G y s 

4 8 0 

AGG 

16 0 2 
Th r 



TTC 
16 5 0 
P h e 



AGG 
16 9 8 
A r g 



GAT 
17 4 6 
Asp 
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r c r 

Kj \j \^ 


P A A 
\j t\ i\ 


PPT 


APT 
rt 1 


T T T 
111 


A P A 

r\ \j r\ 


AAA 

A A rt 


ATT 
rt 1 1 


T T T 
111 


AAA 

r\ r\ t\ 


C, CT 


P T A 


AHA 

rt VJ rt 


A r, A 

rt \j rt 


n A A 

O rt rt 


n T T 

vr 1 1 




17 9 4 




P I n 

\j 1 n 


P 1 V 

1 y 


T h r 
1 111 


r 11 c 


T h r 
1 111 


L, y o 


lie 


P h p 
r 1 1 c 


L y s 


P I \/ 
\j 1 y 


V a 1 


A r g 


A r g 


P 1 11 


V a 1 












ODD 










R n 

D D U 










D D D 










Vj n 


PAT 


TAT 
1 A 1 


PPT 
Lr Vj 1 


P A A 
U A A 


P T P 

L/ 1 Lr 


PAP 

V/ A 


AAA 
AAA 


A P P 
A L- Lr 


r A A 

\j n i\ 


P T T 

VwJ 1 1 


P T T 
U 1 1 


T T P 
1 1 Lr 


AAA 
AAA 


P T P 


P T A 

W 1 A 




1 R d ? 
L O H C. 


\j 1 y 


Asp 


T ^/ r 

1 y r 


P 1 \t 

Lr 1 y 


P 1 n 

Lr 1 n 


Leu 


n I s 


L y s 


T h r 

1 n I 


\j 1 u 


V a 1 


Leu 


Leu 


L y s 


V a 1 


Leu 










D / u 










^ 7 R 
DID 










Q n 
D i5 u 












PAT 


AAA 
AAA 


P P A 
U U A 


PAT 
L/ A 1 


A P P 


A A P 
A A b 


TAT 
1 A 1 


T P A 
1 L/ A 


PAP 
Lr A Lr 


T r T 


T T P 


T T P 
lib 


P A A 
Lr A A 


CCA 
Vj b A 


P P A 
Lr b A 


A P P 
A Vj b 




1 » Q n 
1 0 y u 


Asp 


L y s 


A 1 o 

Ala 


MIS 


A r g 


A s n 


T y r 


S e r 


Pill 

Lr 1 U 


S e r 


D K £\ 

r n e 


D l-l 4=1 

r n e 


P 1 11 
Lr 1 U 


A 1 n 

Ala 


A t n 

Ala 


o e r 








C Q C 

0 o 0 










c; Q n 

D y u 










Q c: 

0 y 0 














ATP 
Alb 


ATP 


APT 
A Lr 1 


PAP 
b A Lr 


P T T 

U 1 1 


T P T 

1 b 1 


PAP 

L A L/ 


A A P 

A A (j 


PAT 

L A i 


T T P 


P T T 
U 1 1 


T T P 
1 1 Lr 


AAT 
A A 1 


TAT 
i A 1 


PPT 
Lr Lr 1 


P T P 
Lr 1 L/ 




1 Q '3 Q 

1 y O O 


Met 


Met 


b e r 


P 1 n 

Lr 1 n 


Leu 


S e r 


14 i o 
n 1 S 


L y s 


14 i c 
M 1 S 


Leu 


V a 1 


Leu 


A s n 


T y r 


PI 1/ 
Lr 1 y 


V a 1 






A A n 
o U U 










A n 

DUD 










D 1 U 










DID 






T P T 
1 1 


P' T P 
Lr 1 L/ 


T P T 
1 Lr 1 


P P A 
Lr Lr A 


PAP 
Lr A Lj 


PAP 

Lj A U 


A A P 
A A U 


ATT 
All 


P T P 
U i Lr 


P T T 

oil 


P A A 

A A 


P A A 

Vj A A 


T T T 
111 


P T A 

Vj 1 A 


AAA 

AAA 


T T T 
111. 




1 Q fi R 

1 t7 O U 


P IT C 

L y s 


V a i 


Cite 

L y s 


p 1 \I 

Lr 1 y 


Pill 
Lr 1 U 


Pill 
Lr i U 


A s n 


T 1 a 

lie 


Leu 


V a 1 


p 1 n 


p 1 i» 

Lr 1 U 


r n e 


V a 1 


L y s 


O U a 

r n e 














o n 

D ^ U 










p. O K 
D ^ D 










T n 
0 o U 








P P A 
Lj A 


T P A 
1 L/ A 


P T P 


PAT 
Vj A 1 


A P A 
A L/ A 


TAP 
1 A U 


P T P 
L 1 Lr 


A A P 
A A Lr 


A A P 
A A Lj 


A A P 
r\ i\ \j 


AAA 
AAA 


AAT 
A A 1 


T P P 


ATA 
A 1 A 


AAT 

A A 1 


ATA 

A 1 A 




^ L/ O T 


P 1 \/ 

Vj 1 y 


<^ o r 

o e r 


Leu 


Asp 


T Vi r 

1 11 r 


T u r 

1 y r 


Leu 


L y S 


L y s 


A s n 


L y s 


A s n 


S e r 


lie 


A s n 


T 1 P 
lie 












fi s 

D O J 










R 4 n 

O *x L/ 










D 4 D 










T T A 

1 1 rt 


TCP, 

1 O Vj 


AAA 

rV rt rt 


P T T 
1 1 


P, P A 
Vj Vj rt 


P T P 


PPT 

Lr ^ 1 


A A P 
rt rt Lr 


PAP 
L/ rt Lr 


T T r. 


r, r A 

o o r\ 


T C C, 


r r 

Vj V> 


A T G 


TAT 

V/ rt 1 


T T T 
ill 




2 0 8 2 


L> e u 


T r n 
1 I p 


L y s 


Leu 


G 1 y 


V a 1 


A 1 a 


L y s 


G 1 n 


Leu 


A 1 a 

Aid 


T r n 

1 r p 


A 1 ^1 

Aid 


IVl c I 


nib 


P h P 
r 1 1 c 










\j O \J 










fi s s 

\J tj \J 










R R 0 
D O U 












C T A 


G A A 


G A A 


AAA 


T C C 


C T T 


ATT 


CAT 


GGG 


AAT 


GTG 


TGT 


GOT 


AAA 


AAT 


ATC 




2 13 0 


Leu 


G 1 u 


G 1 u 


L y s 


S e r 


Leu 


I 1 e 


H i s 


G 1 y 


A s n 


V a 1 


C y s 


A 1 a 


L y s 


A s n 


I I e 








6 6 5 










6 7 0 










6 7 5 














CTG 


C TT 


ATC 


AG A 


G A A 


G A A 


GAG 


AGG 


AG A 


ACG 


GGG 


AAC 


CCA 


C C T 


TTC 


ATC 
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91 



92 



L 6 u 


Leu 


T 1 <a 
lie 


A r g 


Lj 1 U 


Lj 1 U 


Asp 


A r g 


A r g 


T h r 

1 n r 


r 1 V 
Kj i y 


A s n 


P r n 


P r n 


P h P 
rile 


lie 






A n 
D 0 u 










R R 
D 0 O 










A Q n 
D y u 










D y 0 






AAA 
AAA 


P T T 


APT 
A Lj 1 


PAT 
Vj A 1 


PPT 

Ly Ly 1 


P P P 
Lj L> 


ATT 
All 


A P P 
A Vj L> 


ATT 
All 


A r A 

A A 


P T T 


P T A 
L/ 1 A 


P P P 
U L/ Lj 


A A P 
A A Lj 


PAP 
Lj A Lr 


ATT 
All 




9 9 9 ft 
c. ^ c. 0 


L y s 


Leu 


S e r 


Asp 


P r r\ 

r r O 


PI w 
Lj 1 y 


lie 


^ 0 r 

0 c r 


T 1 0 
lie 


1 n r 


V a 1 


Leu 


r r 0 


L y s 


Asp 


1 1 e 














7 n n 










7 r\ 

/ U 0 










7 1 n 








r* T T 

L/ 1 1 


PAP 
L/ A 


PAP 
Lj A L» 


A P A 
A Lr A 


ATA 
A 1 A 


P P A 
L/ L A 


T P P 
1 Lr Lr 


P T A 
Lj 1 A 


PPT 
L/ L/ 1 


PPT 


P A A 
Lj A A 


T P P 
1 Lj U 


ATT 
All 


PAP 
Lj A 


A A T 
A A 1 


PPT 
L/ L^ 1 






L 6 u 


P 1 n 


Pill 
Lj 1 U 


A r g 


T 1 a 

i 1 e 


r r 0 


1 r p 


V a 1 


r r 0 


Pro 


Pin 

Lr 1 U 


C y s 


T 1 Q 

1 i e 


PI II 
Lr 1 U 


A s n 


Pro 












VIC 










von 
f C U 










7 o c 










AAA 

AAA 


A A T" 
A A 1 


n T r' 
L/ 1 L 


A A T 
A A 1 


n T c 

L 1 Lj 


P P A 

Lj L A 


ALA 


PAP 
Lr A L 


A A Lj 


T r r 


A P P 
A Lr U 


T T P 
1 1 U 


err 

Lj Lj Lj 


A P P 
A U L/ 


APT 
A 1 


P T P 

L 1 Lr 




9 Q 9 9 
C 0 C 


L y s 


A s n 


Leu 


A s n 


Leu 


A 1 

A 1 a 


1 n r 


Asp 


L y s 


T r p 


CI e r 


r n e 


Lr i y 


1 n r 


T U ^ 

1 n r 


Leu 










7 3 0 










v 0 c 

Too 










7 4 0 












T 


U A Lr 


A 1 L 


T r' r' 
I Lr L 


A Lj 1 


Lj Lr A 


Lr Lr A 


Lr A 1 


A A 0 
A A Lr 


r r r 
u 


P T P 
U 1 Lj 


APT 
A Lj 1 


PPT 

Lj L/ 1 


P T P 
U 1 ^ 


PAT 
Lj A 1 


T P T 
1 L> 1 




9 7 n 


T r p 


P 1 11 
U 1 U 


T 1 A 

1 1 e 


C y s 


o e r 


P 1 1/ 

Lr 1 y 


P I 

Lr 1 y 


Asp 


L y s 


r r o 


Leu 


o e r 


A 1 -a 

, A 1 a 


Leu 


Asp 


o e r 








7 /I C 

/ 4 0 










7 c r» 










7 C C 

/DO 














A A 
L A A 


A A 
A O A 


A A 

A A Lr 


L 1 Lr 


L A Lr 


T T r* 


TAT 
1 A 1 


A A 
Lr A A 


r* A T 

Lr A 1 


A A P 
A A U 


PAT 
L/ A 1 


PAP 
U A Lr 


P T T 
L> 1 1 


PPT 

L/ L/ -1 


P P A 
Lr L/ A 


r c r 

L/ Ly u 




9 /t 1 Q 


U 1 n 


A r g 


L y s 


Leu 


P ! n, 

Lr 1 n 


P K Cl 

r n e 


1 y r 


P 1 II 
Lj 1 U 


Asp 


L y s 


M 1 S 


P 1 

Lj 1 n 


Leu 


r r 0 


A 1 a 


Pro 






7 R n 










7 A C 
/DO 










7 7 n 
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A A r 

A A Vj 


T P P 

1 Lj U 


A P A 
A U A 


PAP 
Lj A Lj 


T T A 

1 1 A 


P P A 
Lj ^ A 


A A P 

A A Lf 


P T T 
U 1 1 


ATA 

A 1 A 


A A T 

A A 1 


A A T 

A A 1 


T P P 
1 Lj Ly 


ATP 
A 1 Lj 


PAP 

Lr rt L/ 


TAT 
1 A 1 


PAP 
Lj A Lj 




9 4 R R 
^ *i 0 0 


L y s 


T r n 

1 r p 


T h r 

1 ii r 


P 1 n 
Lj 1 U 


Leu 


A 1 a 
A 1 a 


A s n 


Leu 


lie 


A s n 


A s n 


P \7 C 

L* y s 


Met 


Asp 


T \/ r 

1 y r 


P 1 n 
Lr 1 U 














7 s n 










7 R ^ 










7 Q n 








r r A 

^ A 


PAT 

Lj A 1 


T T P 
11^ 


A P P 
A Lj Lj 


r p T 

L-- L/ J 


PPT 

Lj ^ 1 


T T P 
11^ 


A P A 

A Lj A 


PPT 
Vj w 1 


r T r 


ATP 
A 1 o 


PPT 
Lj 1 


PAT 
Lj A 1 


P T T 

L/ 1 1 


A A P 
A A ^ 


A P P 
A Lj 




^014 


r r o 


Asp 


P h o 

r n e 


A r g 


P r r^' 

r r O 


A 1 Q 

A 1 a 


P Vi 0 

r n e 


A r g 


A ! a 
A 1 a 


V a 1 


I 1 e 


A r g 


Asp 


Leu 


A s n 


S e r 












7 9 5 










8 00 










80 5 










CTG 


T T T 


ACT 


CCA 


GAT 


TAT 


G AA 


CT A 


C T A 


AC A 


OA A 


A AT 


GAG 


ATG 


C T A 


CCA 




2 5 6 2 


Leu 


P h e 


T h r 


Pro 


Asp 


Ty r 


G 1 u 


Leu 


Leu 


T h r 


G 1 u 


A s n 


Asp 


Me t 


Leu 


P r 0 
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94 







o 1 r\ 
8 10 


o o n 
O ^ U 








O 1 c 




A A L 


A 1 G 


K C K 

A G A 


ATA 
A 1 A 


COT 
Lr Vj 1 


ceo 
G G G 


OTA 

L 1 A 


coo 

Lr Vj Lr 


T T T 


T TT 


COT' 

G 0 I 


OCT 

G G 1 


T T T 


C S. K 

Lr A A 


O A O 

Lr A L 


\ o o 
A Lr G 




^: b 1 U 


A s n 


Met 


A r g 


1 I e 


c \ 

G I y 


A 1 a 


Leu 


o ^ 

G 1 y 


n U n 

r n e 


S e r 


G I y 
8 2 5 


A 1 a 

8 3 5 


P h e 


G 1 u 


Asp 


A r g 
8 3 0 






G A C 


C C T 


A C A 


GAG 


T T T 


G A A 


GAG 


A G A 


C A C 


T" T" 


A A G 


T T T 


O T K 

G T A 


GAG 


K O 

GAG 


O T T 

G 1 I 




o c c o 
d 0 0 O 


Asp 


Pro 


Th r 


G 1 n 


Ph e 


G 1 u 


G 1 u 


A r g 


H i s 


Leu 


Lys 


P h e 


Leu 


G 1 n 


G I n 


Leu 






8 4 0 


8 5 0 








8 4 5 


8 5 5 






G G C 


kkk 


G G T 


A A C 


T T C 


G G G 


AGT 


G T G 


GAG 


A T G 


T G C 


C G C 


TAT 


GAG 


C C G 


C T G 




2 7 0 6 


G 1 y 


Lys 


G 1 y 


A s n 


P h e 


G 1 y 


S e r 


V a I 


G 1 u 


M e t 


C y s 


A r g 


T y r 


Asp 
8 6 0 


Pro 


Leu 






8 6 5 










8 7 0 








GAG 


GAG 


A A C 


ACT 


G G C 


GAG 


G T G 


G T C 


G C T 


G T G 


A A G 


AAA 


C T C 


GAG 


C A C 


A G C 




2 7 5 4 


G ! n 


Asp 


A s n 


Th r 


G 1 y 


G 1 u 


V a 1 


V a 1 


A 1 a 


V a 1 


Lys 


Lys 


Leu 
8 7 5 


G 1 n 
8 8 5 


H i s 


S e r 




8 8 0 


ACT 


G A A 


GAG 


C A C 


C T C 


C G A 


GAG 


T T T 


GAG 


A G G 


GAG 


A T C 


GAG 


A T C 


C T G 


AAA 




2 8 0 2 


Th r 


G 1 u 


G 1 u 


H i s 


Leu 


A r g 


Asp 


P h e 


G 1 u 


A r g 


G 1 u 


I 1 e 

8 9 0 


G 1 u 
9 0 0 


I 1 e 


Leu 


Lys 


8 9 5 




T r* 

T C C 


T T C 

T T G 


GAG 


GAT 


GAG 


\ \ o 
A A G 


A r G 


T 

G T G 


A A G 


1 A L 


K K O 

A A G 


O O K 

G G A 


O T O 

G 1 G 


TOO 

i G G 


T A O 

1 A L 


ACT 
A Lr 1 




2 8 5 0 


o e r 


Leu 


O 1 r-i 


n 1 S 


Asp 


A s n 


1 1 e 


V a 1 


Lys 


Ty r 


Lys 

ri r\ c 
y U O 


G 1 y 

9 15 


V a 1 


C y s 


Ty r 


S e r 
Q 1 n 






ceo 
tj L Lt 


COT 


coo 


coo 

L Lr L 


A A r* 
A A L 


C T \ 

U 1 A 


A r* A 

A Lr A 


T T A 
1 1 A 


ATT 

All 




C K K 

Vj A A 


TAT 
1 A 1 


T T A 

1 1 A 


c o \ 
OLA 


TAT 
1 A 1 


o c \ 

Lr Lr A 




O Q Q Q 

^ o y O 


A 1 a 


G I y 


A r g 


A r g 


A s n 


Leu 


A r g 


Leu 


I 1 e 


Me t 


G 1 u 


Ty r 


Leu 


P r 0 


T y r 


G 1 y 






9 2 0 


9 3 0 








9 2 5 


9 3 5 






AGT 


TT A 


C G A 


G AC 


TAT 


C T C 


C AA 


AAA 


CAT 


AAA 


G A A 


CGG 


ATA 


GAT 


GAG 


AAA 




2 9 4 6 


S e r 


Leu 


A r g 


Asp 


Ty r 


Leu 


G I n 


Lys 


H i s 


Lys 


G I u 


A r g 


I i e 


Asp 
9 4 0 


H i s 


Lys 







9 4 5 



9 5 0 



95 
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AAA 
n f\ n 


r T T 


r T T 


r A A 

^ A rt 


TAP 
1 A U 


A P A 
A A 


T P T 
i L^ 1 


PAP 

A w 


ATA 


T C, C 


A A r, 

r\ r\ \j 


G r, c 

\J \J \y 


A T G 


G A A 


TAT 


C T T 




2 9 9 4 


L y s 


Leu 


Leu 


C I n 
\j I 11 


T V r 

1 y r 


T h r 
1111 


9 p r 


P 1 n 
\j i 11 


T 1 P 
lie 


L/ y s 


L y s 


L 1 y 


Met 


p I II 

LIU 


1 y r 


Leu 












Q 

y 0 D 










Q A n 
you 










Q c: 
y D D 










r r T 


ATA 
ALA 


AAA 
AAA 


A P P 
ALL 


TAT 
1 A 1 


ATP 
AIL/ 


PAP 
L A L 


A P P 
ALL 


PAP 
Lj A ^ 


r T r 


CCA 
\J f\ 


A r A 
A L/ A 


A P P 
Pi kj Kj 


A A P 
A A U 


ATA 
A 1 A 


T T P 




n 4 9 

O U 4 ^ 


Kj I y 


1 n r 


L y s 


A r g 


1 y r 


T 1 fib 

lie 


n 1 S 


A r g 


Asp 


Leu 


Ala 


1 n r 


A r g 


A s n 


lie 


Leu 










Q T n 










Q 7 c: 
y f D 










Q Q r\ 
y c5 U 












r T r 


P A A 
L A A 


A A T 
A A 1 


PAP 

L A L 


A A P 
A A L 


A P P 
ALL 


P T T 
L 1 1 


AAA 
AAA 


ATA 
A 1 A 


CCA 
\J \J t\ 


TAP 

/\ 


T T r 


CCA 
\j \j n 


T T A 
1 1 A 


A P P 
A L^ U 


AAA 

AAA 




o u y u 


V a 1 


LIU 


A s n 


P 1 11 
LIU 


A s n 


A r g 


V a 1' 


L y s 


T 1 Q 

i 1 e 


o 1 y 


Asp 


r n e 


L 1 y 


Leu 


1 ri r 


L y s 








Ci o c 

y o 0 










n fi r\ 

y y u 










y y 0 














y-» rp 

OIL 


i-p rp 

1 1 L 


r* r* 
L L L 


L A L 


L A L 


AAA 

AAA 


A A 
L A A 


T A 
1 A L 


TAP 

1 A L 


AAA 

AAA 


T" A 

L 1 A 


A A P 

A A L 


PAP 

L A L 


P P A 

L L A 


p p p 
L L L 


P A A 

L A A 




O 1 o o 

o 1 o o 


V a 1 


Leu 


r r 0 


P 1 n 

L 1 n 


Asp 


L y s 


PI 11 
L 1 U 


T y r 


T y r 


L y s 


\/ « 1 

V a 1 


L y s 


L 1 U 


Pro 


L 1 y 


L 1 U 






1 r\ r\ M 
1 U U U 










1 U U 


c 
0 








1 A 1 
1 U 1 


U 








1 U 1 


c 
0 




AOL 


^ c n 
L L L 


ATA 
A 1 A 


1 1 L 


X 

1 L L 


T A 
1 A L 


L L A 


p T 
L L 1 


P A A 

L A A 


T r* 
1 L L 


T T" r* 
1 1 L 


ALL 


L A L 


ALL 


A A P 

A A L 


T T T 




o 1 c5 D 


S e r 


Pro 


1 1 e 


D a 

r n e 


1 r p 


T A/ f 

T y r 


A 1 o 

Ala 


Pro 


Pin 

L 1 U 


b e r 


Leu 


1 n r 


PI <• 
L 1 U 


o e r 


L y s 


P l-t a 

r n e 














\ \J d 


U 








1 o c 
I U d D 










1 U o 


U 






T n T 
1 L 1 


C T P 

L 1 L 


p p p 

L L L 


T P A 

1 L A 


PAT 

LAI 


P T P 

L 1 L 


T P P 

ILL 


A P P 
ALL 


T T T 
111 


CCA 
O Ly A 


P T P 

OIL 


P T T 

L 1 1 


P T A 

L 1 A 


TAP 
1 A L 


P A A 
L A A 


P T T 

L 1 1 




Q 9 Q /I 
O C. O ^ 


S e r 


V a 1 


A 1 o 

A 1 a 


c) e r 


Asp 


V a 1 


T f 

1 r p 


o e r 


V> a 

r n e 


\j I y 


V a 1 


V a 1 


Leu 


T \/ r 

1 y r 


P 1 II 
Lj 1 U 


Leu 












1 U O 0 










1 U 4 u 










1 n A 


c 
0 








T T r 


ATA 
rt U rt 


TAP 


ATP 
A 1 


PAP 

U A 


A A P 

A A Vj 


APT 

A Vj 1 


AAA 

AAA 


APT 

A Vj 1 


CCA 


V/ Vy ^ 


n T 


P A A 

\j n r\ 


T T T 
111 


ATP 


P P, A 

\j \j r\ 




o c o ^ 


P h O 
File 


T h r 
i 11 I 


T V r 

1 y r 


T 1 P 
lie 


P 1 11 
1 u 


L y s 


iZ> c i 


L y s 


^ P r 

O C I 


P r n 

r r O 


r r 0 


V a 1 

V a 1 


P 1 II 
Ij 1 u 


P h P 
r 11 c 


ivi e L 


A r g 










1 n ^ n 










1 U 0 0 










1 n R n 
i U D u 












A T G 


ATT 


G G C 


A A T 


GAT 


AAA 


C A A 


G G G 


C A A 


AT G 


ATT 


GTG 


TTC 


CAT 


TTG 


ATA 




3 3 3 0 


Me t 


I 1 e 


G I y 


A s n 


Asp 


L y s 


G I n 


G 1 y 


G I n 


Me t 


I 1 e 


Va 1 


Ph e 


H i s 


Leu 


I 1 e 








1 0 6 


5 








1 0 7 


0 








10 7 5 














GAG 


C T A 


C TG 


A AG 


AGC 


AAC 


GGA 


AG A 


TTG 


CCA 


AGG 


CCA 


G AA 


GG A 


TGC 


CCA 
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97 98 



G 1 u 


Leu 


Leu 


L y s 


S e r 


A s n 


G I y 


A r g 


Leu 


r r O 


A r g 


r r 0 


Pill 

Vj 1 u 


P 1 w 

kj 1 y 


P ir o 

L y s 


r r 0 






1 U 0 


U 

1 n n n 

1 u y U 








1 U o 


C 

0 

1 u y 0 






0 A i 


PAP 

0 A 0 


ATT 

A 1 1 


TAT 
1 A 1 


P T P 


ATP 

A I U 


ATP 
A 1 Lr 


A P A 

A L/ A 


PAP 
Lr A Lr 


T C C 


T C C 


A A P 

A A L 


A A P 
A A U 


A A T 
A A 1 


P T P 


A P P 
A Lr U 




/I 9 
o 4 ^ D 


Asp 


G 1 u 


I 1 e 


Ty r 


V a I 


I 1 e 


M e t 


T h r 


G 1 u 


C y s 


T r p 


A s n 


A s n 


A s n 
110 0 


V a 1 


S e r 






1 1 0 


5 








1 1 1 


0 






C AG 


C GT 


C C C 


TCC 


TTC 


AGG 


G AC 


CTT 


TCG 


TTC 


GGG 


TGG 


ATC 


AAA 


TCC 


GGG 




3 4 7 4 


G 1 n 


A r g 


P r 0 


S e r 


Ph e 


A r g 


Asp 


Leu 


Set 


Ph e 


G I y 


T r p 


I 1 e 
1 1 1 


L y s 

5 


S e r 


G 1 y 




112 0 



112 5 

ACA GTA TAGCTGCGTG AAAGAGATGG CCTTCA 
CTCA GAGACCAAGC AGACTTCCAG 3530 
Th r Va 1 

AACCAGAACA AAGCTCTGTA GCCTTGTGTC TAG 
ACATCCT TATCATGATG CTAGCTAGGC 3590 
AGAAGAAACT GTGACGCCGT CTGCTCAAAG CTT 
TGCTTC 3629 
[0 2 0 1] iH^J#^9 : h4^as;-: UmVi 

E^ijcoM^ : 1 1 2 9 mmo^mm-.-fur-^y 
m\ 

Met Gly Met Ala Cys Leu Thr Met Thr Glu Met Glu Ala Thr Ser Thr , 

1 5 10 15 

Ser Pro Val His Gin Asn Gly Asp He Pro Gly Ser Ala Asn Ser Val 

20 25 30 

Lys Gin He Glu Pro Val Leu Gin Val Tyr Leu Tyr His Ser Leu Gly 

35 40 45 

Gin Ala Glu Gly Glu Tyr Leu Lys Phe Pro Ser Gly Glu Tyr Val Ala 

50 55 60 

Glu Glu He Cys Val Ala Ala Ser Lys Ala Cys Gly He Thr Pro Val 
65 70 75 80 

Tyr His Asn Met Phe Ala Leu Met Ser Glu Thr Glu Arg He Trp Tyr 

85 90 95 

Pro Pro Asn His Val Phe His He Asp Glu Ser Thr Arg His Asp He 

100 105 110 

Leu Tyr Arg lie Arg Phe Tyr Phe Pro His Trp Tyr Cys Ser Gly Ser 

115 120 125 

Ser Arg Thr Tyr Arg Tyr Gly Val Ser Arg Gly Ala Glu Ala Pro Leu 

130 135 140 

Leu Asp Asp Phe Val Met Ser Tyr Leu Phe Ala Gin Trp Arg His Asp 
145 150 155 160 

Phe Val His Gly Trp He Lys Val Pro Val Thr His Glu Thr Gin Glu 

165 170 175 

Glu Cys Leu Gly Met Ala Val Leu Asp Met Met Arg He Ala Lys Glu 
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99 



100 



180 



185 



190 



Lys Asp Gin Thr Pro Leu Ala Val Tyr Asn Ser Val Ser Tyr Lys Thr 

195 200 205 

Phe Leu Pro Lys Cys Val Arg Ala Lys He Gin Asp Tyr His He Leu 

210 215 220 

Thr Arg Lys Arg He Arg Tyr Arg Phe Arg Arg Phe He Gin Gin Phe 
225 230 235 240 

Ser Gin Cys Lys Ala Thr Ala Arg Asn Leu Lys Leu Lys Tyr Leu He 

245 250 255 

Asn Leu Glu Thr Leu Gin Ser Ala Phe Tyr Thr Glu Gin Phe Glu Val 

260 265 270 

Lys Glu Ser Ala Arg Gly Pro Ser Gly Glu Glu He Phe Ala Thr He 

275 280 285 

He He Thr Gly Asn Gly Gly lie Gin Trp Ser Arg Gly Lys His Lys 

290 295 300 

Glu Ser Glu Thr Leu Thr Glu Gin Asp Val Gin Leu Tyr Cys Asp Phe 
305 310 315 320 

Pro Asp He He Asp Val Ser He Lys Gin Ala Asn Gin Glu Cys Ser 

325 330 335 

Asn Glu Ser Arg He Val Thr Val His Lys Gin Asp Gly Lys Val Leu 

340 345 350 

Glu He Glu Leu Ser Ser Leu Lys Glu Ala Leu Ser Phe Val Ser Leu 

355 360 365 

He Asp Gly Tyr Tyr Arg Leu Thr Ala Asp Ala His His Tyr Leu Cys 

370 375 380 

Lys Glu Val Ala Pro Pro Ala Val Leu Glu Asn He His Ser Asn Cys 
385 390 395 400 

His Gly Pro He Ser Met Asp Phe Ala He Ser Lys Leu Lys Lys Ala 

405 410 415 

Gly Asn Gin Thr Gly Leu Tyr Val Leu Arg Cys Ser Pro Lys Asp Phe 

420 425 430 

Asn Lys Tyr Phe Leu Thr Phe Ala Val Glu Arg Glu Asn Val He Glu 

435 440 445 

Tyr Lys His Cys Leu He Thr Lys Asn Glu Asn Gly Glu Tyr Asn Leu 

450 455 460 

Ser Gly Thr Lys Arg Asn Phe Ser Asn Leu Lys Asp Leu Leu Asn Cys 
465 470 475 480 

Tyr Gin Met Glu Thr Val Arg Ser Asp Ser He He Phe Gin Phe Thr 



Lys Cys Cys Pro Pro Lys Pro Lys Asp Lys Ser Asn Leu Leu Val Phe 

500 505 510 

Arg Thr Asn Gly He Ser Asp Val Gin He Ser Pro Thr Leu Gin Arg 

515 520 525 

His Asn Asn Val Asn Gin Met Val Phe His Lys He Arg Asn Glu Asp 

530 535 540 

Leu He Phe Asn Glu Ser Leu Gly Gin Gly Thr Phe Thr Lys He Phe 
545 550 555 560 

Lys Gly Val Arg Arg Glu Val Gly Asp Tyr Gly Gin Leu His Lys Thr 

565 570 575 

Glu Val Leu Leu Lys Val Leu Asp Lys Ala His Arg Asn Tyr Ser Glu 



485 



490 



495 
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101 



102 



580 



585 



590 



Ser Phe Phe Glu Ala Ala Ser Met Met Ser Gin Leu Ser His Lys His 

595 600 605 

Leu Val Leu Asn Tyr Gly Val Cys Val Cys Gly Glu Glu Asn He Leu 

610 615 620 

Val Gin Glu Phe Val Lys Phe Gly Ser Leu Asp Thr Tyr Leu Lys Lys 
625 630 635 640 

Asn Lys Asn Ser He Asn He Leu Trp Lys Leu Gly Val Ala Lys Gin 

645 650 655 

Leu Ala Trp Ala Met His Phe Leu Glu Glu Lys Ser Leu He His Gly 

660 665 670 

Asn Val Cys Ala Lys Asn He Leu Leu He Arg Glu Glu Asp Arg Arg 

675 680 685 

Thr Gly Asn Pro Pro Phe He Lys Leu Ser Asp Pro Gly He Ser He 

690 695 700 

Thr Val Leu Pro Lys Asp He Leu Gin Glu Arg He Pro Trp Val Pro 
705 710 715 720 

Pro Glu Cys He Glu Asn Pro Lys Asn Leu Asn Leu Ala Thr Asp Lys 

725 730 735 

Trp Ser Phe Gly Thr Thr Leu Trp Glu He Cys Ser Gly Gly Asp Lys 

740 745 750 

Pro Leu Ser Ala Leu Asp Ser Gin Arg Lys Leu Gin Phe Tyr Glu Asp 

755 760 765 

Lys His Gin Leu Pro Ala Pro Lys Trp Thr Glu Leu Ala Asn Leu He 

770 775 780 

Asn Asn Cys Met Asp Tyr Glu Pro Asp Phe Arg Pro Ala Phe Arg Ala 
785 790 795 800 

Val He Arg Asp Leu Asn Ser Leu Phe Thr Pro Asp Tyr Glu Leu Leu 

805 810 815 

Thr Glu Asn Asp Met Leu Pro Asn Met Arg He Gly Ala Leu Gly Phe 

820 825 830 

Ser Gly Ala Phe Glu Asp Arg Asp Pro Thr Gin Phe Glu Glu Arg His 

835 840 845 

Leu Lys Phe Leu Gin Gin Leu Gly Lys Gly Asn Phe Gly Ser Val Glu 

850 855 860 

Met Cys Arg Tyr Asp Pro Leu Gin Asp Asn Thr Gly Glu Val Val Ala 
865 870 875 880 

Val Lys Lys Leu Gin His Ser Thr Glu Glu His Leu Arg Asp Phe Glu 

885 890 895 

Arg Glu He Glu He Leu Lys Ser Leu Gin His Asp Asn He Val Lys 

900 905 910 

Tyr Lys Gly Val Cys Tyr Ser Ala Gly Arg Arg Asn Leu Arg Leu He 

915 920 925 

Met Glu Tyr Leu Pro Tyr Gly Ser Leu Arg Asp Tyr Leu Gin Lys His 

930 935 940 

Lys Glu Arg He Asp His Lys Lys Leu Leu Gin Tyr Thr Ser Gin He 
945 950 955 960 

Cys Lys Gly Met Glu Tyr Leu Gly Thr Lys Arg Tyr He His Arg Asp 

965 970 975 

Leu Ala Thr Arg Asn He Leu Val Glu Asn Glu Asn Arg Val Lys He 
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103 104 

980 985 990 

Gly Asp Phe Gly Leu Thr Lys Val Leu Pro Gin Asp Lys Glu Tyr Tyr 

995 1000 1005 

Lys Val Lys Glu Pro Gly Glu Ser Pro He Phe Trp Tyr Ala Pro Glu 

1010 1015 1020 

Ser Leu Thr Glu Ser Lys Phe Ser Val Ala Ser Asp Val Trp Ser Phe 
1025 1030 1035 1040 

Gly Val Val Leu Tyr Glu Leu Phe Thr Tyr lie Glu Lys Ser Lys Ser 

1045 1050 1055 

Pro Pro Val Glu Phe Met Arg Met He Gly Asn Asp Lys Gin Gly Gin 

1060 1065 1070 

Met He Val Phe His Leu He Glu Leu Leu Lys Ser Asn Gly Arg Leu 

1075 1080 1085 

Pro Arg Pro Glu Gly Cys Pro Asp Glu He Tyr Val He Met Thr Glu 

1090 1095 1100 

Cys Trp Asn Asn Asn Val Ser Gin Arg Pro Ser Phe Arg Asp Leu Ser' 
1105 1110 1115 1120 

. Phe Gly Trp He Lys Ser Gly Thr Val 
1125 

[0 2 0 21 m^m^ 10: 20 h4^n>^- : mm 

mmom : a 4 2 9^mn &i(D^m 
mwom : mm ' ^m^mtu^ : c d s 

: 1..3426 

ATG GCT TTC TGT GOT AAA ATG AGG AGC TCC AAG AAG ACT GAG GTG AAC 48 
Met Ala Phe Cys Ala Lys Met Arg Ser Ser Lys Lys Thr Glu Val Asn 

1 5 • 10 15 

CTG GAG GCC CCT GAG CCA GGG GTG GAA GTG ATC HC TAT CTG TCG GAC 96 
Leu Glu Ala Pro Glu Pro Gly Val Glu Val He Phe Tyr Leu Ser Asp 

20 25 30 

AGG GAG CCC CTC CGG CTG GGC ACT GGA GAG TAC ACA GCA GAG GAA CTG 144 
Arg Glu Pro Leu Arg Leu Gly Ser Gly Glu Tyr Thr Ala Glu Glu Leu 

35 40 45 

TGC ATC AGG GCT GCA CAG GCA TGC CGT ATC TCT CCT CTT TGT CAC AAC 192 
Cys He Arg Ala Ala Gin Ala Cys Arg He Ser Pro Leu Cys His Asn 

50 55 60 

CTC TTT GCC CTG TAT GAC GAG AAC ACC AAG CTC TGG TAT GCT CCA AAT 240 
Leu Phe Ala Leu Tyr Asp Glu Asn Thr Lys Leu Trp Tyr Ala Pro Asn 
65 70 75 . 80 

CGC ACC ATC ACC GTT GAT GAC AAG ATG TCC CTC CGG CTC CAC TAC CGG 288 
Arg Thr He Thr Val Asp Asp Lys Met Ser Leu Arg Leu His Tyr Arg 

85 90 95 

ATG AGG nC TAT TTC ACC AAT TGG CAT GGA ACC AAC GAC AAT GAG CAG 336 
Met Arg Phe Tyr Phe Thr Asn Trp His Gly Thr Asn Asp Asn Glu Gin 

100 105 110 

TCA GTG TGG CGT CAT TCT CCA AAG AAG CAG AAA AAT GGC TAC GAG AAA 384 
Ser Val Trp Arg His Ser Pro Lys Lys Gin Lys Asn Gly Tyr Glu Lys 

115 120 125 

AAA AAG ATT CCA GAT GCA ACC CCT CTC CTT GAT GCC AGC TCA CTG GAG 432 
Lys Lys He Pro Asp Ala Thr Pro Leu Leu Asp Ala Ser Ser Leu Glu 



105 
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106 



130 
TAT CTG 
Tyr Leu 
145 

ATT CGA 
He Arg 

TGT CTA 
Cys Leu 

AAG ATG 
Lys Met 

ATT CCA 
He Pro 
210 
AGG ATG 
Arg Met 
225 

AAC AAG 
Asn Lys 

AAA TAC 
Lys Tyr 

ATA TTT 
He Phe 

TGG TTT 
Trp Phe 
290 
GTG ACT 
Val Thr 
305 

TCT GTT 
Ser Val 

AAA GAC 
Lys Asp 

AAT TTT 
Asn Phe 



TTT GCT CAG 
Phe Ala Gin 

GAC CCC AAG 
Asp Pro Lys 
165 

GGG ATG GCT 
Gly Met Ala 

180 
CAG TTG CCA 
Gin Leu Pro 
195 

GAA ACA no 
Glu Thr Leu 

CGG ATA AAT 
Arg He Asn 

ACC AH, TGT 
Thr He Cys 
245 

TTG GCT ACC 
Leu Ala Thr 

260 
GAG ACT TCC 
Glu Thr Ser 
275 

CAT TCG AAT 
His Ser Asn 

GGG AAT CTT 
Gly Asn Leu 

GAA AAG GAA 
Glu Lys Glu 
325 

AAG AAG GAT 
Lys Lys Asp 

340 
TCA TTC TTC 
Ser Phe Phe 
355 

AGC ATT AAC 
Ser He Asn 



135 

GGA CAG TAT GAT 
Gly Gin Tyr Asp 
150 

ACC GAG CAG GAT 
Thr Glu Gin Asp 



GTC CTG 
Val Leu 

GAA CTG 
Glu Leu 

AAT AAG 
Asn Lys 
215 
AAT GTT 
Asn Val 
230 

GAC AGC 
Asp Ser 

HG GAA 
Leu Glu 

ATG TTA 
Met Leu 

GAC GGT 
Asp Gly 
295 
GGA ATC 
Gly He 
310 

AAA AAT 
Lys Asn 

GAG GAG 
Glu Glu 

CCT GAA 
Pro Glu 



GTG GTC 
Val Val 
370 
TCT TCC 
Ser Ser 
385 

nC CGG CTC ACA GCA 



GCC ATC 
Ala He 
185 
CCC AAG 
Pro Lys 
200 

TCC ATC 
Ser He 

TTC AAG 
Phe Lys 

AGC GTG 
Ser Val 

ACT TTG 
Thr Leu 
265 
CTG ATT 
Leu He 
280 

GGA AAC 
Gly Asn 

CAG TGG 
Gin Trp 

AAA CTG 
Lys Leu 

AAA AAC 
Lys Asn 
345 
ATC ACT 
He Thr 
360 

GAC AAC 
Asp Asn 



CAC GAG GAG 
His Glu Glu 



AAG CAG 
Lys Gin 
375 
GCC TTG 
Ala Leu 
390 

GAT GCC CAT CAT 



TTG GTG 
Leu Val 
155 
GGA CAT 
Gly His 
170 

TCA CAC 
Ser His 

GAC ATC 
Asp He 

AGA CAG 
Arg Gin 

GAT TTC 
Asp Phe 
235 
TCC ACG 
Ser Thr 
250 

ACA AAA 
Thr Lys 

TCA TCA 
Ser Ser 

GTT CTC 
Val Leu 

AGG CAT 
Arg His 
315 
AAG CGG 
Lys Arg 
330 

AAG ATC 
Lys He 

CAC ATT 
His He 

AAG AAA 
Lys Lys 



TCC TTT 
Ser Phe 



140 

AAA TGC 
Lys Cys 

GAT AH 
Asp He 

TAT GCC 
Tyr Ala 

AGC TAC 
Ser Tyr 
205 
AGG AAC 
Arg Asn 
220 

CTA AAG 
Leu Lys 

CAT GAC 
His Asp 

CAT TAC 
His Tyr 

GAA AAT 
Glu Asn 
285 
TAC TAC 
Tyr Tyr 
300 

AAA CCA 
Lys Pro 

AAA AAA 
Lys Lys 

CGG GAA 
Arg Glu 

GTA ATA 
Val He 
365 
ATG GAA 
Met Glu 
380 

CTG GTA 
Leu Val 



GTG TCC 
Val Ser 
395 

TAC CTC TGC ACC 



CTG GCT CCT 

Leu Ala Pro 
160 

GAG AAC GAG 

Glu Asn Glu 
175 

ATG ATG AAG 

Met Met Lys 
190 

AAG CGA TAT 

Lys Arg Tyr 

CTT CTC ACC 
Leu Leu Thr 

GAA TTT AAC 
Glu Phe Asn 
240 

CTG AAG GTG 
Leu Lys Val 

255 
GGT GCT GAA 
Gly Ala Glu 
270 

GAG ATG AAT 
Glu Met Asn 

GAA GTG ATG 
Glu Val Met 

AAT GTT GTT 
Asn Val Val 
320 

CTG GAA AAT 
Leu Glu Asn 

335 
GAG TGG AAC 
Glu Trp Asn 
350 

AAG GAG TCT 
Lys Glu Ser 

CTG AAG CTC 
Leu Lys Leu 

GAT GGC TAC 
Asp Gly Tyr 
400 

GAC CTG GCC 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 
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107 



108 



Phe Arg Leu Thr Ala Asp Ala 
405 

CCC CCG HG ATC GTC CAC AAC 
Pro Pro Leu lie Val His Asn 
420 

TGT ACA GAA TAG GCC ATC AAT 
Cys Thr Glu Tyr Ala lie Asn 
435 

TAG GTG CTG 
Tyr Val Leu 



GGG ATG 
Gly Met 
450 
ATG ACC 
Met Thr 
465 

AAG GAG 
Lys Gin 

CTG CAC 
Leu His 

CAC CTG 
His Leu 

AAA CGC 
Lys Arg 
530 
GCT ACT 
Ala Thr 
545 

CTG ACT 
Leu Ser 

CIT GGG 
Leu Gly 

TAG AAG 
Tyr Lys 

CTG AAA 
Leu Lys 
610 
GAG GCA 
Glu Ala 
625 

CTC TAT 
Leu Tyr 

TTT GTG 
Phe Val 



GTC ACC TGC 
Val Thr Cys 

TTC AAG AAC 
Phe Lys Asn 
485 

GGT TCG GAC 
Gly Ser Asp 

500 
AAG AAG CAG 
Lys Lys Gin 
515 

TGC TGC CAG 
Cys Cys Gin 

AAG AAA GCC 
Lys Lys Ala 

TTC GAT CGG 
Phe Asp Arg 
565 

AGA GGC ACG 
Arg Gly Thr 

580 
GAT GAC GAA 
Asp Asp Glu 
595 

GTC TTA GAC 
Val Leu Asp 

GCC AGC ATG 
Ala Ser Met 

GGC GTC TGT 
Gly Val Cys 
645 

GAA GGG GGT 
Glu Gly Gly 
660 



AGG TGG 
Arg Trp 
455 

rrr gag 

Phe Glu 
470 

m CAG 
Phe Gin 

CGC AGC 
Arg Ser 

ATC CTG 
He Leu 

CCC AAG 
Pro Lys 
535 
CAG GAG 
Gin Glu 
550 

ATC CTC 
He Leu 

AGA ACA 
Arg Thr 

GGA ACT 
Gly Thr 

CCC AGC 
Pro Ser 
615 
ATG AGA 
Met Arg 
630 

GTC CGC 
Val Arg 

CCT CTG 
Pro Leu 



His His Tyr 
410 

ATA CAG AAT 
He Gin Asn 

425 
AAA TTG CGG 
Lys Leu Arg 
440 

AGC TGC ACC 
Ser Cys Thr 

AAG TCT GAG 
Lys Ser Glu 

ATC GAG GTG 
He Glu Val 
490 

TTC CCC AGC 
Phe Pro Ser 

505 
CGC ACG GAT 
Arg Thr Asp 
520 

CCC CGA GAA 
Pro Arg Glu 

TGG CAG CCC 
Trp Gin Pro 

AAG AAG GAT 
Lys Lys Asp 
570 

CAC ATC TAT 
His He Tyr 

585 
TCT GAA GAG 
Ser Glu Glu 
600 

CAC AGG GAT 
His Arg Asp 

CAG GTC TGC 
Gin Val Ser 

GAC GTG GAG 
Asp Val Glu 
650 

GAT CTC nC 
Asp Leu Phe 
665 



Leu Cys Thr Asp Val Ala 
415 

CCA ATC 
Pro He 



GGC TGT 
Gly Cys 



CAA GAA 
Gin Glu 

GAC TTT 
Asp Phe 
460 
CAG GTG 
Gin Val 
475 

CAG AAG 
Gin Lys 

HG GGA 

Leu Gly> 

AAC ATC 
Asn He 

ATC TCG 
He Ser 
540 
GTC TAG 
Val Tyr 
555 

CTG GTG 
Leu Val 

TCT GGG 
Ser Gly 

AAG AAG 
Lys Lys 

ATT TCG 
He Ser 
620 
CAC AAA 
His Lys 
635 

AAT ATC 
Asn He 



CAT GGT 
His Gly 
430 
GGA AGC 
Gly Ser 
445 

GAC AAC 
Asp Asn 

CAG GGT 
Gin Gly 

GGC CGC 
Gly Arg 

GAC CTC 
Asp Leu 
510 
AGC TTC 
Ser Phe 
525 

AAC CTG 
Asn Leu 

CCC ATG 
Pro Met 

CAG GGC 
Gin Gly 

ACC CTG 
Thr Leu 
590 
ATA AAA 
He Lys 
605 

CTG GCC 
Leu Ala 

CAC ATC 
His He 

ATG GTG 
Met Val 



ATG CAC CGG AAA 
Met His Arg Lys 
670 



GAG GAG 
Glu Glu 

ATC CTC 
He Leu 

GCC CAG 
Ala Gin 
480 
TAG ACT 
Tyr Ser 
495 

ATG AGC 
Met Ser 

ATG CTA 
Met Leu 

CTG GTG 
Leu Val 

AGC CAG 
Ser Gin 
560 
GAG CAC 
Glu His 
575 

ATG GAT 
Met Asp 

GTG ATC 
Val He 

TTC TTC 
Phe Phe 

GTG TAG 
Val Tyr 
640 
GAA GAG 
Glu Glu 
655 

ACT GAT 
Ser Asp 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 
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GTC err ACC ACA CCA TGG AAA TTC AAA err CCC AAA CAG CTG GCC AGT 2064 
Val Leu Thr Thr Pro Trp Lys Phe Lys Val Ala Lys Gin Leu Ala Ser 

675 680 685 

GCC CTG AGC TAC TTG GAG GAT AAA GAC CTG GTC CAT GGA AAT GTG TGT 2112 
Ala Leu Ser Tyr Leu Glu Asp Lys Asp Leu Val His Gly Asn Val Cys 

690 695 700 

ACT AAA AAC CTC CTC CTG GCQ CGT GAG GGA ATC GAC AGT GAG TGT GGC 2160 
Thr Lys Asn Leu Leu Leu Ala Arg Glu Gly He Asp Ser Glu Cys Gly 
705 710 715 720 

CCA TTC ATC AAG CTC AGT GAC CCC GGC ATC CCC ATT ACG GTG CTG TCT 2208 
Pro Phe He Lys Leu Ser Asp Pro Gly He Pro He Thr Val Leu Ser 

725 730 735 

AGG CAA GAA TGC ATT GAA CGA ATC CCA TGG ATT GOT CCT GAG TGT GTT 2256 
Arg Gin Glu Cys He Glu Arg He Pro Trp He Ala Pro Glu Cys Val 

740 745 750 

GAG GAC TCC AAG AAC QG AGT GTG GCT GCT GAC AAG TGG AGC TTT GGA 2304 
Glu Asp Ser Lys Asn Leu Ser Val Ala Ala Asp Lys Trp Ser Phe Gly 

755 760 765 

ACC ACG CTC TGG GAA ATC TGC TAC AAT GGC GAG ATC CCC TTG AAA GAC 2352 
Thr Thr Leu Trp Glu He Cys Tyr Asn Gly Glu He Pro Leu Lys Asp 

770 775 780 

AAG ACG CTG ATT GAG AAA GAG AGA TTC TAT GAA AGC CGG TGC AGG CCA 2400 
Lys Thr Leu He Glu Lys Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro 
785 790 795 800 

GTG ACA CCA TCA TGT AAG GAG CTG GCT GAC CTC ATG ACC CGC TGC ATG 2448 
Val Thr Pro Ser Cys Lys Glu Leu Ala Asp Leu Met Thr Arg Cys Met 

805 810 815 

AAC TAT GAC CCC AAT CAG AGG CCT TTC TTC CGA GCC ATC ATG AGA GAC 2496 
Asn Tyr Asp Pro Asn Gin Arg Pro Phe Phe Arg Ala He Met Arg Asp 

820 825 830 

ATT AAT AAG CTT GAA GAG CAG AAT CCA GAT ATT GH TCC AGA AAA AAA 2544 
He Asn Lys Leu Glu Glu Gin Asn Pro Asp He Val Ser Arg Lys Lys 

835 840 845 

AAC CAG CCA ACT GAA GTG GAC CCC ACA CAT TTT GAG AAG CGC TTC CTA 2592 
Asn Gin Pro Thr Glu Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu 

850 855 860 

AAG AGG ATC CGT GAC HG GGA GAG GGC CAC TTT GGG AAG GTT GAG CTC 2640 
Lys Arg He Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Glu Leu 
865 870 875 880 

TGC AGG TAT GAC CCC GAA GAC AAT ACA GGG GAG CAG GTG GCT GTT AAA 2688 
Cys Arg Tyr Asp Pro Glu Asp Asn Thr Gly Glu Gin Val Ala Val Lys 

885 890 895 

TCT CTG AAG CCT GAG AGT GGA GGT AAC CAC ATA GCT GAT CTG AAA AAG 2736 
Ser Leu Lys Pro Glu Ser Gly Gly Asn His He Ala Asp Leu Lys Lys 

900 905 910 

GAA ATC GAG ATC TTA AGG AAC CTC TAT CAT GAG AAC AH GTG AAG TAC 2784 
Glu He Glu He Leu Arg Asn Leu Tyr His Glu Asn He Val Lys Tyr 

915 920 925 

AAA GGA ATC TGC ACA GAA GAC GGA GGA AAT GGT ATT AAG CTC ATC ATG 2832 
Lys Gly He Cys Thr Glu Asp Gly Gly Asn Gly He Lys Leu He Met 
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yju 




























GAA 


TTT 


CTG CCT 


TCG 


GGA 


AGC CTT 


AAG 


GAA 


TAT 


CTT 


CCA 


AAG 


AAT 


AAG 


2880 


rill 

ulU 


Phil 
rne 


Leu Pro 


oer 


Liy 


Ser Leu 


Lys 


Liu 


lyr 


Leu 


rro 


Lys 


Asn 


Lys 




















yoD 










ybu 




AAP 


AAA 
AAA 


ATA AAT 
AlA AAL 




AAA 
AAA 


PAP PAP 
LAlj LAO 


PTA 
LIA 


AAA 
AAA 


TAT 
lAl 


rrr 

LLL 


PTT 


PAP 
LAL 


ATT 
Al I 


TPT 

ILl 


9Q9Q 


Asn 


Lys 


He Asn 


Leu 
ybj 


Lys 


Gin Gin 


Leu 


Lys 
y ( u 


iyr 


All 

Ala 


Val 


Gin 


lie 
y/D 


Cys 




AAf. 
nnu 


r.r.r. 


ATr rkr 

n 1 u VjAVj 


TAT 

1 Ai 


TTH 
1 1 u 


GGT Ta 


CGG 


PA A 

LAA 


TAP 

1 AL 


CTT 
ul 1 


CAC 


CGG 


PAP 
uAL 


TTP 
1 lu 


9Q7R 


Lys 


Gly 


Met Asp 
980 


Tyr 


Leu 


Gly Ser 


Arg 
985 


PI « 

bin 


T, 

Tyr 


Val 


His 


Arg 
990 


Asp 


Leu 






GCA 


AGA AAT 


CTC 
VjIL. 


PTT 
LI i 


GIT GAG 


ACT 


PAA 
uAA 


PAP 
LAL 


CAA 


GTG 


AAA 


ATT 
Al 1 


PPA 
uLA 


oKJcH 


Ala 


Ala 


Arg Asn 


Val 


Leu 


Val Glu 


Ser 


LlU 


His 


Gin 


Val 


Lys 


He 


Liy 








995 






1000 








1005 








GAC 


TTC 


GGT TTA 


ALL 


AAA 


GCA ATT 


GAA 


APP 
ALL 


GAT 


AAG 


GAG 


TAT 


TAP 

lAL 


APP 

ALL 


'3f\7'3 


Asp 


Phe 


Gly Leu 


Thr 


Lys 


Ala He 


Glu 


Thr 


Asp 


Lys 


Glu 


Tyr 


Tyr 


Thr 






1010 






1015 








1020 










GTC 


AAG 


GAT GAC 


CGG 


GAC 


AGC CCT 


GTG 


TTT 


TGG 


TAT 


GCT 


CCA 


GAA 


TGT 


o 1 or* 

3120 


Val 


Lys 


Asp Asp 


Arg 


Asp 


Ser Pro 


Val 


Phe 


Trp 


Tyr 


Ala 


Pro 


Glu 


Cys 




1025 






1030 






1035 








1040 




TTA 


ATG 


CAA TCT 


AAA 


TTT 


TAT ATT 


GCC 


Ta 


GAC 


GTC 


TGG 


TCT 


TTT 


GGA 


3168 


Leu 


Met 


Gin Ser 


Lys 


Phe 


Tyr He 


Ala 


Ser 


Asp 


Val 


Trp 


Ser 


Phe 


Gly 










1045 






1050 








1055 




GTC 


ACT 


CTG CAT 


GAG 


CTG 


aC ACT 


TAC 


TGT 


GAT 


TCA 


GAT 


TCT 


AGT 


CCC 


QO 1 C 


Val 


Thr 


Leu His 


Glu 


Leu 


Leu Thr 


Tyr 


Cys 


Asp 


Ser 


Asp 


Ser 


Ser 


Pro 








1060 






1065 








1070 






ATG 


GCT 


TTG TTC 


ac 


AAA 


ATG ATA 


GGC 


CCA 


ACC 


CAT 


GGC 


CAG 


ATG 


ACA 


OCOH 


Met 


Ala 


Leu Phe 


Leu 


Lys 


Met He 


Gly 


Pro 


Thr 


His 


Gly 


Gin 


Met 


Thr 








1075 






1080 








1085 








GTC 


ACA 


AGA CTT 


GTG 


AAT 


ACG HA AAA 


GAA 


GGA 


AAA 


CGC CTG 


CCG 


TGC 


3312 


Val 


Thr 


Arg Leu 


Val 


Asn 


Thr Leu Lys 


Glu 


Gly 


Lys 


Arg Leu 


Pro 


Cys 






1090 






1095 








1100 










CCA 


CCT 


AAC TGT 


CCA 


GAT 


GAG GTT TAT 


CAG 


cn 


ATG AGA AAA 


TGC 


TGG 


3360 


Pro 


Pro 


Asn Cys 


Pro 


Asp 


Glu Val Tyr 


Gin 


Leu 


Met Arg Lys 


Cys 


Trp 




1105 






1110 






1115 








1120 




GAA 


TTC 


CAA CCA 


TCC 


AAT CGG ACA AGC 


TTT 


CAG AAC CTT ATT 


GAA 


GGA 


3408 


Glu 


Phe 


Gin Pro 


Ser 


Asn Arg Thr Ser 


Phe 


Gin Asn Leu He 


Glu 


Gly 










1125 






1130 








1135 





TTT GAA GCA CTT TTA AAA TAA 3429 
Phe Glu Ala Leu Leu Lys 
1140 

[0 2 0 3] mmm i : h^i^oy-iitigt^ 
E?iJOg^ : 1 1 4 2 mmco^m-.zfuT^y 

Met Ala Phe Cys Ala Lys Met Arg Ser Ser Lys Lys Thr Glu Val Asn 

15 10 15 

Leu Glu Ala Pro Glu Pro Gly Val Glu Val He Phe Tyr Leu Ser Asp 

20 25 30 

Arg Glu Pro Leu Arg Leu Gly Ser Gly Glu Tyr Thr Ala Glu Glu Leu 

35 40 45 

Cys lie Arg Ala Ala Gin Ala Cys Arg He Ser Pro Leu Cys His Asn 



(58) 



^mW- 7- 1 0 7 9 8 3 



113 



114 



50 



55 



60 



Leu Phe Ala Leu Tyr Asp Glu Asn Thr Lys Leu Trp Tyr Ala Pro Asn 
65 70 75 80 

Arg Thr He Thr Val Asp Asp Lys Met Ser Leu Arg Leu His Tyr Arg 

85 90 95 

Met Arg Phe Tyr Phe Thr Asn Trp His Gly Thr Asn Asp Asn Glu Gin 

100 105 110 

Ser Val Trp Arg His Ser Pro Lys Lys Gin Lys Asn Gly Tyr Glu Lys 

115 120 125 

Lys Lys He Pro Asp Ala Thr Pro Leu Leu Asp Ala Ser Ser Leu Glu 

130 135 140 

Tyr Leu Phe Ala Gin Gly Gin Tyr Asp Leu Val Lys Cys Leu Ala Pro 
145 150 155 160 

He Arg Asp Pro Lys Thr Glu Gin Asp Gly His Asp He Glu Asn Glu 

165 170 175 

Cys Leu Gly Met Ala Val Leu Ala He Ser His Tyr Ala Met Met Lys 

180 185 190 

Lys Met Gin Leu Pro Glu Leu Pro Lys Asp He Ser Tyr Lys Arg Tyr 

195 200 205 

He Pro Glu Thr Leu Asn Lys Ser He Arg Gin Arg Asn Leu Leu Thr 

210 215 220 

Arg Met Arg He Asn Asn Val Phe Lys Asp Phe Leu Lys Glu Phe Asn 
225 230 235 240 

Asn Lys Thr He Cys Asp Ser Ser Val Ser Thr His Asp Leu Lys Val 

245 250 255 

Lys Tyr Leu Ala Thr Leu Glu Thr Leu Thr Lys His Tyr Gly Ala Glu 

260 265 270 

He Phe Glu Thr Ser Met Leu Leu He Ser Ser Glu Asn Glu Met Asn 

275 280 285 

Trp Phe His Ser Asn Asp Gly Gly Asn Val Leu Tyr Tyr Glu Val Met 

290 295 300 

Val Thr Gly Asn Leu Gly He Gin Trp Arg His Lys Pro Asn Val Val 
305 310 315 320 

Ser Val Glu Lys Glu Lys Asn Lys Leu Lys Arg Lys Lys Leu Glu Asn 

325 330 335 

Lys Asp Lys Lys Asp Glu Glu Lys Asn Lys He Arg Glu Glu Trp Asn 

340 345 350 

Asn Phe Ser Phe Phe Pro Glu He Thr His He Val He Lys Glu Ser 

355 360 365 

Val Val Ser He Asn Lys Gin Asp Asn Lys Lys Met Glu Leu Lys Leu 

370 375 380 

Ser Ser His Glu Glu Ala Leu Ser Phe Val Ser Leu Val Asp Gly Tyr 
385 390 395 400 

Phe Arg Leu Thr Ala Asp Ala His His Tyr Leu Cys Thr Asp Val Ala 

405 410 415 

Pro Pro Leu He Val His Asn He Gin Asn Gly Cys His Gly Pro He 

420 425 430 

Cys Thr Glu Tyr Ala He Asn Lys Leu Arg Gin Glu Gly Ser Glu Glu 

435 440 445 

Gly Met Tyr Val Leu Arg Trp Ser Cys Thr Asp Phe Asp Asn He Leu 



(59) 
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115 



116 



450 



455 



460 



Met Thr Val Thr Cys Phe Glu Lys Ser Glu Gin Val Gin Gly Ala Gin 
465 470 475 480 

Lys Gin Phe Lys Asn Phe Gin He Glu Val Gin Lys Gly Arg Tyr Ser 

485 490 495 

Leu His Gly Ser Asp Arg Ser Phe Pro Ser Leu Gly Asp Leu Met Ser 

500 505 510 

His Leu Lys Lys Gin He Leu Arg Thr Asp Asn He Ser Phe Met Leu 

515 520 525 

Lys Arg Cys Cys Gin Pro Lys Pro Arg Glu He Ser Asn Leu Leu Val 

530 535 540 

Ala Thr Lys Lys Ala Gin Glu Trp Gin Pro Val Tyr Pro Met Ser Gin 
545 550 555 560 

Leu Ser Phe Asp Arg He Leu Lys Lys Asp Leu Val Gin Gly Glu His 

565 570 575 

Leu Gly Arg Gly Thr Arg Thr His He Tyr Ser Gly Thr Leu Met Asp 

580 585 590 

Tyr Lys Asp Asp Glu Gly Thr Ser Glu Glu Lys Lys He Lys Val He 

595 600 605 

Leu Lys Val Leu Asp Pro Ser His Arg Asp He Ser Leu Ala Phe Phe 

610 615 620 

Glu Ala Ala Ser Met Met Arg Gin Val Ser His Lys His He Val Tyr 
625 630 635 640 

Leu Tyr Gly Val Cys Val Arg Asp Val Glu Asn He Met Val Glu Glu 

645 650 655 

Phe Val Glu Gly Gly Pro Leu Asp Leu Phe Met His Arg Lys Ser Asp 

660 665 670 

Val Leu Thr Thr Pro Trp Lys Phe Lys Val Ala Lys Gin Leu Ala Ser 

675 680 685 

Ala Leu Ser Tyr Leu Glu Asp Lys Asp Leu Val His Gly Asn Val Cys 

690 695 700 

Thr Lys Asn Leu Leu Leu Ala Arg Glu Gly He Asp Ser Glu Cys Gly 
705 710 715 720 

Pro Phe He Lys Leu Ser Asp Pro Gly He Pro He Thr Val Leu Ser 

725 730 735 

Arg Gin Glu Cys He Glu Arg He Pro Trp He Ala Pro Glu Cys Val 

740 745 750 

Glu Asp Ser Lys Asn Leu Ser Val Ala Ala Asp Lys Trp Ser Phe Gly 

755 760 765 

Thr Thr Leu Trp Glu He Cys Tyr Asn Gly Glu He Pro Leu Lys Asp 

770 775 780 

Lys Thr Leu He Glu Lys Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro 
785 790 795 800 

Val Thr Pro Ser Cys Lys Glu Leu Ala Asp Leu Met Thr Arg Cys Met 

805 810 815 

Asn Tyr Asp Pro Asn Gin Arg Pro Phe Phe Arg Ala He Met Arg Asp 

820 825 830 

He Asn Lys Leu Glu Glu Gin Asn Pro Asp He Val Ser Arg Lys Lys 

835 840 845 

Asn Gin Pro Thr Glu Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu 



(60) it$gg^7- 1 0 7 9 8 3 

117 118 

850 855 860 

Lys Arg He Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Clu Leu 
865 870 875 880 

Cys Arg Tyr Asp Pro Glu Asp Asn Thr Gly Glu Gin Val Ala Val Lys 

885 890 895 Ser Leu L 

ys Pro Glu Ser Gly Gly Asn His lie Ala Asp Leu Lys Lys 
900 905 910 

Glu He Glu He Leu Arg Asn Leu Tyr His Glu Asn He Val Lys Tyr 

915 920 925 

Lys Gly He Cys Thr Glu Asp Gly Gly Asn Gly He Lys Leu He Met 

930 935 940 

Glu Phe Leu Pro Ser Gly Ser Leu Lys Glu Tyr Leu Pro Lys Asn Lys 
945 950 955 960 

Asn Lys He Asn Leu Lys Gin Gin Leu Lys Tyr Ala Val Gin He Cys 

965 970 975 

Lys Gly Met Asp Tyr Leu Gly Ser Arg Gin Tyr Val His Arg Asp Leu 

980 , 985 990 

Ala Ala Arg Asn Val Leu Val Glu Ser Glu His Gin Val Lys He Gly 

995 1000 1005 

Asp Phe Gly Leu Thr Lys Ala He Glu Thr Asp Lys Glu Tyr Tyr Thr 

1010 1015 1020 

Val Lys Asp Asp Arg, Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys 
1025 1030 1035 1040 

Leu Met Gin Ser Lys Phe Tyr He Ala Ser Asp Val Trp Ser Phe Gly 

1045 1050 1055 

Val Thr Leu His Glu Leu Leu Thr Tyr Cys Asp Ser Asp Ser Ser Pro 

1060 1065 1070 

Met Ala Leu Phe Leu Lys Met He Gly Pro Thr His Gly Gin Met Thr 

1075 1080 1085 

Val Thr Arg Leu Val Asn Thr Leu Lys Glu Gly Lys Arg Leu Pro Cys 

1090 1095 1100 

Pro Pro Asn Cys Pro Asp Glu Val Tyr Gin Leu Met Arg Lys Cys Trp 
1105 1110 1115 1120 

Glu Phe Gin Pro Ser Asn Arg Thr Ser Phe Gin Asn Leu He Glu Gly 

1125 1130 1135 

Phe Glu Ala Leu Leu Lys 
1140 

[0 2 0 4] mmn 1 2 hv-j^n;;- : mm^ 

E^ijoM^ 13 5 6 1 mmti m^m^m 
m\<om : m. 40 ^m^mtm^ : c d s 

m(D^ : -Mn #&ffiH : 1 . .3561 

ATG CCT CTG CGC CAC TGG GGG ATG GCC AGG GGC AGT AAG CCC GTT GGG 48 
Met Pro Leu Arg His Trp Gly Met Ala Arg Gly Ser Lys Pro Val Gly 

15 10 15 

GAT GGA GCC CAG CCC ATG GCT GCC ATG GGA GGC CTG AAG GTG CTT CTG 96 
Asp Gly Ala Gin Pro Met Ala Ala Met Gly Gly Leu Lys Val Leu Leu 

20 25 30 

CAC TGG GCT GGT CCA GGC GGC GGG GAG CCC TGG GTC ACT TTC AGT GAG 144 
His Trp Ala Gly Pro Gly Gly Gly Glu Pro Trp Val Thr Phe Ser Glu 
35 40 45 



119 



(61) 



7-107983 

120 



TCA TCG 
Ser Ser 
50 

GGT ATC 
Gly He 
65 

GCC CAA 
Ala Gin 

GCA AGO 
Ala Ser 

CAT GGC 
His Gly 

GGA ACC 
Gly Thr 
130 
GAC CCA 
Asp Pro 
145 

GTG AAT 
Val Asn 

CAC CAC 
His His 

CAC CTC 
His Leu 

ACC AGC 
Thr Ser 
210 
CAG CAC 
Gin His 
225 

TTC CTG 
Phe Leu 

GTC AAA 
Val Lys 

GAG CGT 
Glu Arg 

GAG CCC 
Glu Pro 
290 
CCT GAG 
Pro Glu 



CTG ACA 
Leu Thr 

ACT CCT 
Thr Pro 

GTC TGG 
Val Trp 

CTG ATG 
Leu Met 
100 
ATG AAT 
Met Asn 
115 

GAG GCA 
Glu Ala 

GCC TCA 
Ala Ser 

GAC GTG 
Asp Val 

TTT AAG 
Phe Lys 
180 
GCT CTC 
Ala Leu 
195 

nC AAG 
Phe Lys 

AGC GCC 
Ser Ala 

CGG GAC 
Arg Asp 

TAC CTA 
Tyr Leu 
260 
GTG CCC 
Val Pro 
275 

TGC TAC 
Cys Tyr 

TCT GCT 
Ser Ala 



QCr GAG 
Ala Glu 

CCT TGC 
Pro Cys 
70 

TTG CCC 
Leu Pro 
85 

CTA TAT 
Leu Tyr 

CCT CGG 
Pro Arg 

TCC TCA 
Ser Ser 

TTT GAG 
Phe Glu 
150 
GCA TCA 
Ala Ser 
165 

AAT GAG 
Asn Glu 

CGC CAT 
Arg His 

GAC TGC 
Asp Cys 

CTG ACC 
Leu Thr 
230 
rrC CAG 
Phe Gin 
245 

GCC ACA 
Ala Thr 

GTG TGC 
Val Cys 

ATC CGG 
He Arg 

GCT GGG 
Ala Gly 



GAA GTC 
Glu Val 
55 
TTC AAT 
Phe Asn 

CCA AAC 
Pro Asn 

TTC CGC 
Phe Arg 

GAA CCG 
Glu Pro 
120 
GAT CAG 
Asp Gin 
135 

TAC CTC 
Tyr Leu 

CTG TGG 
Leu Trp 

AGC CTG 
Ser Leu 

GGC ATC 
Gly He 
200 
ATC CCG 
He Pro 
215 

CGG CTG 
Arg Leu 

CCG GGC 
Pro Gly 

CTC GAG 
Leu Glu 

CAC CTG 
His Leu 
280 
GAC ACT 
Asp Ser 
295 

CCC CCA 
Pro Pro 



TGC ATC 
Cys He 

CTC TTT 
Leu Phe 

CAC ATC 
His He 
90 

ATA AGG 
He Arg 
105 

GCT GTG 
Ala Val 

ACA GCA 
Thr Ala 

TTT GAG 
Phe Glu 

GAG CTG 
Glu Leu 
170 
GGC ATG 
Gly Met 
185 

CCC CTG 
Pro Leu 

CGC TCC 
Arg Ser 

CGC CTT 
Arg Leu 

CGA CTC 
Arg Leu 
250 
CGG CTG 
Arg Leu 
265 

AGG CTG 
Arg Leu 

GGG GTG 
Gly Val 

ACC CAC 
Thr His 



CAC ATT 
His He 
60 

GCC CTC 
Ala Leu 
75 
CTA GAG 
Leu Glu 

TTT TAT 
Phe Tyr 

TAC CGT 
Tyr Arg 

CAG GGG 
Gin Gly 
140 
CAG GGC 
Gin Gly 
155 

TCG ACC 
Ser Thr 

GCC TTT 
Ala Phe 

GAG GAG 
Glu Glu 

TTC CGC 
Phe Arg 
220 
CGG AAC 
Arg Asn 
235 

TCC CAG 
Ser Gin 

GCA CCC 
Ala Pro 

CTG GCC 
Leu Ala 

GCC CCT 
Ala Pro 
300 
GAG GTG 
Glu Val 



GCA CAT AAA GTT 
Ala His Lys Val 



TTC GAT 
Phe Asp 

ATC CCC 
He Pro 

TTC CGG 
Phe Arg 
110 
TGT GGG 
Cys Gly 
125 

ATG CAA 
Met Gin 

AAG CAT 
Lys His 

GAG GAG 
Glu Glu 

CTG CAC 
Leu His 
190 
GTG GCC 
Val Ala 
205 

CGG CAT 
Arg His 

GTC TTC 
Val Phe 

CAG ATG 
Gin Met 

CGC nc 

Arg Phe 
270 
CAG GCC 
Gin Ala 
285 

ACA GAC 
Thr Asp 



GCT CAG 
Ala Gin 
80 

AGA GAT 
Arg Asp 

95 
AAC TGG 
Asn Trp 

CCC CCA 
Pro Pro 

CTC CTG 
Leu Leu 

GAG TTT 
Glu Phe 
160 
GAG ATC 
Glu He 
175 

CTC TGT 
Leu Cys 

AAG AAG 
Lys Lys 

ATC CGG 
He Arg 

CGC AGG 
Arg Arg 
240 
GTC ATG 
Val Met 
255 

GGC ACA 
Gly Thr 

GAG GGG 
Glu Gly 

CCT GGC 
Pro Gly 



CTG GTG ACA GGC 
Leu Val Thr Gly 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



121 



(62) 



7-107983 

122 



305 

ACT GGT 
Thr Gly 

GAG GGT 
Glu Gly 

GGG AAG 
Gly Lys 

CCG CGG 
Pro Arg 
370 
CAC GTG 
His Val 
385 

AAG TGC 
Lys Cys 

GTG TCG 
Val Ser 

TAC QG 
Tyr Leu 

GAT GGG 
Asp Gly 
450 
CGG CCC 
Arg Pro 
465 

TAC CGC 
Tyr Arg 

ATG CAG 
Met Gin 

Gcc nc 

Ala Phe 

Cn GGG 
Leu Gly 
530 
TTC TCT 
Phe Ser 
545 

CTC ATC 
Leu lie 



GGC ATC 
Gly He 

TCI AGT 
Ser Ser 
340 
AAG GCC 
Lys Ala 
355 

GAG CCA 
Glu Pro 

GTG CTG 
Val Leu 

CTG GAG 
Leu Glu 

CTG GTG 
Leu Val 
420 
TGC CAC 
Cys His 
435 

ATC CAC 
He His 

GAG GAC 
Glu Asp 

CTG ATC 
Leu He 

AGC TTG 
Ser Leu 
500 
GTG CTG 
Val Leu 
515 

GCT GCC 
Ala Ala 



310 
CAG TGG 
Gin Trp 
325 

GGC AGC 
Gly Ser 

AAG GCT 
Lys Ala 

CTG TGG 
Leu Trp 

AAA GAG 
Lys Glu 
390 
CTG AGC 
Leu Ser 
405 

GAC GGC 
Asp Gly 

GAG GTG 
Glu Val 

GGA CCC 
Gly Pro 

GGC CTG 
Gly Leu 
470 
aC ACA 
Leu Thr 
485 

CGG CTC 
Arg Leu 

GAG GGC 
Glu Gly 

TTG CAG 
Leu Gin 



TGG CCA GTA 
Trp Pro Val 

AGT GGC AGG 
Ser Gly Arg 
345 

CAC AAG GCA 
His Lys Ala 
360 

GCC TAC nc 

Ala Tyr Phe 
375 

CAC TGT GTC 
His Cys Val 

TTG CCT TCC 
Leu Pro Ser 

TAT TTC CGC 
Tyr Phe Arg 
425 

GCT CCC CCA 
Ala Pro Pro 

440 
CTG CTG GAG 
Leu Leu Glu 
455 

TAC CTC ATT 
Tyr Leu He 

GTG GCC CAG 
Val Ala Gin 

CGA AAG nc 
Arg Lys Phe 
505 

TGG GGC CGG 
Trp Gly Arg 

520 
GGC TGC TTG 
Gly Cys Leu 
535 

TGC CTG CCC 
Cys Leu Pro 



315 
GAG GAG 
Glu Glu 
330 

AAC CCC 
Asn Pro 

TTC GGC 
Phe Gly 

TGT GAC 
Cys Asp 

AGC ATC 
Ser He 
395 
CGG GCT 
Arg Ala 
410 

CTG ACG 
Leu Thr 

CGG CTG 
Arg Leu 

CCA TTT 
Pro Phe 

CAC TGG 
His Trp 
475 
CGT AGC 
Arg Ser 
490 

CCC AH 
Pro He 

TCC TTC 
Ser Phe 

CTG AGG 
Leu Arg 



CTG CGT CGC TGT 
Leu Arg Arg Cys 
550 

ATC ATG CGG GGG GCT CGG GCC 
He Met Arg Gly Ala Arg Ala 
565 

AGC CAG CTC AGC TTC CAC CGG GTT GAC 



GAG GTG AAC 
Glu Val Asn 

CAA GCC AGC 
Gin Ala Ser 
350 

CAG CCG GCA 
Gin Pro Ala 

365 
TTC CGG GAC 
Phe Arg Asp 
380 

CAC CGG CAG 
His Arg Gin 

GCG GCG CTG 
Ala Ala Leu 

GCC GAC TCC 
Ala Asp Ser 
430 

GTG ATG AGC 
Val Met Ser 

445 
GTG CAG GCC 
Val Gin Ala 
460 

AGC ACC AGC 
Ser Thr Ser 

CAG GCA CCA 
Gin Ala Pro 

GAG CAG CAG 
Glu Gin Gin 
510 

CCC AGC GTT 
Pro Ser Val 

525 
GCC GGG GAT 
Ala Gly Asp 
540 

GGA GAA ACC 
Gly Glu Thr 



CAA CCA 
Gin Pro 
555 
AGC CCC 
Ser Pro 
570 

CAG AAG GAG ATC ACC 



AGG ACA CTC 
Arg Thr Leu 



320 
AAG GAG 
Lys Glu 
335 

CTG TTT 
Leu Phe 

GAC AGG 
Asp Arg 

ATC ACC 
He Thr 

CAC AAC 
Asp Asn 
400 
TCC TTC 
Ser Phe 
415 

AGC CAC 
Ser His 

ATC CGG 
He Arg 

AAG CTG 
Lys Leu 

CAC CCC 
His Pro 
480 
GAC GGC 
Asp Gly 
495 

GAC GGG 
Asp Gly 

CGG GAA 
Arg Glu 

GAC TGC 
Asp Cys 

TCC AAT 
Ser Asn 
560 
AAC CTC 
Asn Leu 
575 

CAG CTG 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 
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123 

Ser Gin Leu Ser Phe His Arg 
580 

GGC GAG GGC ACA 
Gly Gin Gly Thr 



124 



TCC CAC TTG 
Ser His Leu 
595 

CGA GTG GAG 
Arg Val Glu 

610 
GAG CCC CTC 
Asp Pro Leu 
625 

CTC AAA GTG 
Leu Lys Val 

GAG ACA GCC 
Glu Thr Ala 

GTG CAT GGC 
Val His Gly 
675 

TAG GTG GAG 
Tyr Val Glu 

690 
CAT GTG CCC 
His Val Pro 
705 

GCC CTC AGC 
Ala Leu Ser 

GGC CGG AAC 
Gly Arg Asn 

CCC TTC ATC 
Pro Phe He 
755 

AGG GAG GAG 
Arg Glu Glu 

770 
CCA GGT GGG 
Pro Gly Gly 
785 

GGC GCC ACC 
Gly Ala Thr 

AGC CGC AGT 
Ser Arg Ser 

CTG CCC GAG 
Leu Pro Glu 
835 



GGC AGC 
Gly Ser 

GTG CCT 
Val Pro 

CTG GAG 
Leu Asp 
645 
AGC CTC 
Ser Leu 
660 

GTC TGT 
Val Cys 

CAC GGA 
His Gly 

ATG GCT 
Met Ala 

TAC CTG 
Tyr Leu 
725 
ATC CTG 
He Leu 
740 

AAG CTG 
Lys Leu 

CGG GTG 
Arg Val 

GCC AAC 
Ala Asn 

CTC CTG 
Leu Leu 
805 
CCC TCC 
Pro Ser 
820 

CCC TCC 
Pro Ser 



GGG GAG 
Gly Asp 
615 
GGC AGG 
Gly Arg 
630 

CCT AGT 
Pro Ser 

ATG AGC 
Met Ser 

GTG CGC 
Val Arg 

CCC CTG 
Pro Leu 
695 
TGG AAG 
Trp Lys 
710 

GAG AAC 
Glu Asn 

CTG GCC 
Leu Ala 

AGT GAT 
Ser Asp 

GAG AGG 
Glu Arg 
775 
AGC CTA 
Ser Leu 
790 

GAG ATC 
Glu He 

GAG AAG 
Glu Lys 

TGC CCA 
Cys Pro 



Val Asp 
585 
AGG ACC 
Arg Thr 
600 

CCT GAG 
Pro Glu 

GAG CGT 
Asp Arg 

CAC CAT 
His His 

GAG GTC 
Gin Val 
665 
GGC CCT 
Gly Pro 
680 

GAT GTG 
Asp Val 

ATG GTG 
Met Val 

AAG AAC 
Lys Asn 

CGG CTG 
Arg Leu 
745 
CCT GGC 
Pro Gly 
760 

ATC CCC 
He Pro 

AGC ACC 
Ser Thr 

TGC TTT 
Cys Phe 

GAG CAT 
Glu His 
825 
GAG CTG 
Gin Leu 
840 



Gin Lys Glu He Thr Gin Leu 
590 

GGC CGC CTG 
Gly Arg Leu 



AAC GTG 
Asn Val 



GAG GGC 
Glu Gly 

GGG CAG 
Gly Gin 
635 
GAG ATC 
Asp He 
650 

TCC CAC 
Ser His 

GAA AAT 
Glu Asn 

TGG CTG 
Trp Leu 

GTG GGC 
Val Ala 
715 
CTG GTT 
Leu Val 
730, 

GGG TTG 
Gly Leu 

GTG GGC 
Val Gly 

TGG CTG 
Trp Leu 

GCC ATG 
Ala Met 
795 
GAG GGA 
Asp Gly 
810 

TTC TAC 
Phe Tyr 

GCC ACA 
Ala Thr 



TAT GAG 
Tyr Glu 
605 
AAG ATG 
Lys Met 
620 

GAG CTA 
Glu Leu 

GCC CTG 
Ala Leu 

AGG CAC 
Thr His 

AGC ATG 
Ser Met 
685 
CGG AGG 
Arg Arg 
700 

CAG CAG 
Gin Gin 

CAT GGT 
His Gly 

GGA GAG 
Ala Glu 

CTG GGC 
Leu Gly 
765 
GCC CCC 
Ala Pro 
780 

GAC AAG 
Asp Lys 

GAG GCC 
Glu Ala 

CAG AGG 
Gin Arg 

CTC ACC 
Leu Thr 
845 



GAT GAC GAG 
Asp Asp Glu 

CGA GTG GTG 
Arg Val Val 
640 

GCC nC TAC 
Ala Phe Tyr 

655 
CTG GCC TTC 
Leu Ala Phe 
670 

GTG ACA GAG 
Val Thr Glu 

GAG CGG GGC 
Glu Arg Gly 

CTG GCC AGC 
Leu Ala Ser 
720 

AAT GTG TGT 
Asn Val Cys 

735 
GGC ACC AGC 
Gly Thr Ser 
750 

GCC CTC TCC 
Ala Leu Ser 

GAA TGG CTA 
Glu Cys Leu 

TGG GGG m 
Trp Gly Phe 
800 

CCT CTG CAG 
Pro Leu Gin 

815 
CAG CAC CGG 
Gin His Arg 
830 

AGC CAG TGT 
Ser Gin Cys 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



125 
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CTG ACC TAT GAG CCA ACC CAG AGG CCA TCA TTC CGC ACC ATC CTG CGT 2592 
Leu Thr Tyr Glu Pro Thr Gin Arg Pro Ser Phe Arg Thr He Leu Arg 

850 855 860 

GAC CTC ACC CGC GTG CAG CCC CAC AAT CH GCT GAC GTC TTG ACT GTG 2640 
Asp Leu Thr Arg Val Gin Pro His Asn Leu Ala Asp Val Leu Thr Val 
865 870 875 880 

AAC CGG GAC TCA CCG GCC GTC GGA CCT ACT ACT TTC CAC AAG CGC TAT 2688 
Asn Arg Asp Ser Pro Ala Val Gly Pro Thr Thr Phe His Lys Arg Tyr 

885 890 895 

TIG AAA AAG ATC CGA GAT CTG GGC GAG GGT CAC TTC GGC AAG GTC AGC 2736 
Leu Lys Lys He Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Ser 

900 905 910 

TTG TAC TGC TAC GAT CCG ACC AAC GAC GGC ACT GGC GAG ATG GTG GCG 2784 
Leu Tyr Cys Tyr Asp Pro Thr Asn Asp Gly Thr Gly Glu Met Val Ala 

915 920 925 

GTG AAA GCC CTC AAG GCA GAC TGC GGC CCC CAG CAC CGC TCG GGC TGG 2832 
Val Lys Ala Leu Lys Ala Asp Cys Gly Pro Gin His Arg Ser Gly Trp 

930 935 940 

AAG CAG GAG ATT GAC ATT CTG CGC ACG CTC TAC CAC GAG CAC ATC ATC 2880 
Lys Gin Glu He Asp He Leu Arg Thr Leu Tyr His Glu His He He 
945 950 955 960 

AAG TAC AAG GGC TGC TGC GAG GAC CAA GGC GAG AAG TCG CTG CAG QG 2928 
Lys Tyr Lys Gly Cys Cys Glu Asp Gin Gly Glu Lys Ser Leu Gin Leu 

965 970 975 

GTC ATG GAG TAC GTG CCC CTG GGC AGC CTC CGA GAC TAC CTG CCC CGG 2976 
Val Met Glu Tyr Val Pro Leu Gly Ser Leu Arg Asp Tyr Leu Pro Arg 

980 985 990 

GAC AGC ATC GGG CTG GCC CAG CTG CTG CTC TIC GCC CAG CAG ATC TGC 3024 
His Ser He Gly Leu Ala Gin Leu Leu Leu Phe Ala Gin Gin He Cys 

995 1000 1005 

GAG GGC ATG GCC TAT CTG CAC GCG CAC GAC TAC ATC CAC CGA GAC CTA 3072 
Glu Gly Met Ala Tyr Leu His Ala His Asp Tyr He His Arg Asp Leu 

1010 1015 1020 

GCC GCG CGC AAC GTG CTG CTG GAC AAC GAC AGG CTG GTC AAG ATC GGG 3120 
Ala Ala Arg Asn Val Leu Leu Asp Asn Asp Arg Leu Val Lys He Gly 
1025 1030 1035 1040 

GAC TTT GGC CTA GCC AAG GCC GTG CCC GAA GGC CAC GAG TAC TAC CGC 3168 
Asp Phe Gly Leu Ala Lys Ala Val Pro Glu Gly His Glu Tyr Tyr Arg 

1045 1050 1055 

GTG CGC GAG GAT GGG GAC AGC CCC GTG TTC TGG TAT GCC CCA GAG TGC 3216 
Val Arg Glu Asp Gly Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys 

1060 1065 1070 

CTG AAG GAG TAT AAG HC TAC TAT GCG TCA GAT GTC TGG TCC TTC GGG 3264 
Leu Lys Glu Tyr Lys Phe Tyr Tyr Ala Ser Asp Val Trp Ser Phe Gly 

1075 1080 1085 

GTG ACC CTG TAT GAG CTG CTG ACG CAC TGT GAC TCC AGC CAG AGC CCC 3312 
Val Thr Leu Tyr Glu Leu Leu Thr His Cys Asp Ser Ser Gin Ser Pro 

1090 1095 1100 

CCC ACG AAA TTC CTT GAG CTC ATA GGC ATT GCT CAG GGT CAG ATG ACA 3360 
Pro Thr Lys Phe Leu Glu Leu He Gly He Ala Gin Gly Gin Met Thr 
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1105 1110 1115 1120 

GTT CTG AGA CTC ACT GAG TTG CTG GAA CGA GGG GAG AGG CTG CCA CGG 3408 

Val Leu Arg Leu Thr Glu Leu Leu Glu Arg Gly Glu Arg Leu Pro Arg 

1125 1130 1135 

CCC GAC AAA TGT CCC TGT GAG GTC TAT CAT CTC ATG AAG AAC TGC TGG 3456 
Pro Asp Lys Cys Pro Cys Glu Val Tyr His Leu Met Lys Asn Cys Trp 

1140 1145 1150 

GAG ACA GAG GCG TCC TTT CGC CCA ACC TTC GAG AAC CTC ATA CCC ATT 3504 
Glu Thr Glu Ala Ser Phe Arg Pro Thr Phe Glu Asn Leu He Pro He 

1155 1160 1165 

CTG AAG ACA GTC CAT GAG AAG TAC CAA GGC CAG GCC CCT TCA GTG TTC 3552 
Leu Lys Thr Val His Glu Lys Tyr Gin Gly Gin Ala Pro Ser Val Phe 

1170 1175 1180 

AGC GTG TGC 3561 
Ser Val Cys 
1185 
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Met Pro Leu Arg His Trp Gly Met Ala Arg Gly Ser Lys Pro Val Gly 

15 10 15 

Asp Gly Ala Gin Pro Met Ala Ala Met Gly Gly Leu Lys Val Leu Leu 

20 25 30 

His Trp Ala Gly Pro Gly Gly Gly Glu Pro Trp Val Thr Phe Ser Glu 

35 40 45 

Ser Ser Leu Thr Ala Glu Glu Val Cys He His He Ala His Lys Val 

50 55 60 

Gly He Thr Pro Pro Cys Phe Asn Leu Phe Ala Leu Phe Asp Ala Gin 
65 70 75 80 

Ala Gin Val Trp Leu Pro Pro Asn His He Leu Glu He Pro Arg Asp 

85 90 95 

Ala Ser Leu Met Leu Tyr Phe Arg He Arg Phe Tyr Phe Arg Asn Trp 

100 105 110 

His Gly Met Asn Pro Arg Glu Pro Ala Val Tyr Arg Cys Gly Pro Pro 

115 120 125 

Gly Thr Glu Ala Ser Ser Asp Gin Thr Ala Gin Gly Met Gin Leu Leu 

130 135 140 

Asp Pro Ala Ser Phe Glu Tyr Leu Phe Glu Gin Gly Lys His Glu Phe 
145 150 155 160 

Val Asn Asp Val Ala Ser Leu Trp Glu Leu Ser Thr Glu Glu Glu He 

165 170 175 

His His Phe Lys Asn Glu Ser Leu Gly Met Ala Phe Leu His Leu Cys 

180 185 190 

His Leu Ala Leu Arg His Gly He Pro Leu Glu Glu Val Ala Lys Lys 

195 200 205 

Thr Ser Phe Lys Asp Cys He Pro Arg Ser Phe Arg Arg His He Arg 

210 215 220 

Gin His Ser Ala Leu Thr Arg Leu Arg Leu Arg Asn Val Phe Arg Arg 
225 230 235 240 
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Phe Leu Arg Asp Phe Gin Pro Gly Arg Leu Ser Gin Gin Met Val Met 

245 250 255 

Val Lys Tyr Leu Ala Thr Leu Glu Arg Leu Ala Pro Arg Phe Gly Thr 

260 265 270 

Glu Arg Val Pro Val Cys His Leu Arg Leu Leu Ala Gin Ala Glu Gly 

275 280 285 

Glu Pro Cys Tyr He Arg Asp Ser Gly Val Ala Pro Thr Asp Pro Gly 

290 295 300 

Pro Glu Ser Ala Ala Gly Pro Pro Thr His Glu Val Leu Val Thr Gly 
305 310 315 320 

Thr Gly Gly He Gin Trp Trp Pro Val Glu Glu Glu Val Asn Lys Glu 

325 330 335 

Glu Gly Ser Ser Gly Ser Ser Gly Arg Asn Pro Gin Ala Ser Leu Phe 

340 345 350 

Gly Lys Lys Ala Lys Ala His Lys Ala Phe Gly Gin Pro Ala Asp Arg 

355 360 365 

Pro Arg Glu Pro Leu Trp Ala Tyr Phe Cys Asp Phe Arg Asp He Thr 

370 375 380 

His Val Val Leu Lys Glu His Cys Val Ser He His Arg Gin Asp Asn 
385 390 395 400 

Lys Cys Leu Glu Leu Ser Leu Pro Ser Arg Ala Ala Ala Leu Ser Phe 

405 410 415 

Val Ser Leu Val Asp Gly Tyr Phe Arg Leu Thr Ala Asp Ser Ser His 

420 425 430 

Tyr Leu Cys His Glu Val Ala Pro Pro Arg Leu Val Met Ser He Arg 

435 440 445 

Asp Gly He His Gly Pro Leu Leu Glu Pro Phe Val Gin Ala Lys Leu 

450 455 460 

Arg Pro Glu Asp Gly Leu Tyr Leu lie His Trp Ser Thr Ser His Pro 
465 470 475 480 

Tyr Arg Leu He Leu Thr Val Ala Gin Arg Ser Gin Ala Pro Asp Gly 

485 490 495 

Met Gin Ser Leu Arg Leu Arg Lys Phe Pro He Glu Gin Gin Asp Gly 

500 505 510 

Ala Phe Val Leu Glu Gly Trp Gly Arg Ser Phe Pro Ser Val Arg Glu 

515 520 525 

Leu Gly Ala Ala Leu Gin Gly Cys Leu Leu Arg Ala Gly Asp Asp Cys 

530 535 540 

Phe Ser Leu Arg Arg Cys Cys Leu Pro Gin Pro Gly Glu Thr Ser Asn 
545 550 555 560 

Leu He He Met Arg Gly Ala Arg Ala Ser Pro Arg Thr Leu Asn Leu 

565 570 575 

Ser Gin Leu Ser Phe His Arg Val Asp Gin Lys Glu He Thr Gin Leu 

580 585 590 

Ser His Leu Gly Gin Gly Thr Arg Thr Asn Val Tyr Glu Gly Arg Leu 

595 600 605 

Arg Val Glu Gly Ser Gly Asp Pro Glu Glu Gly Lys Met Asp Asp Glu 

610 615 620 

Asp Pro Leu Val Pro Gly Arg Asp Arg Gly Gin Glu Leu Arg Val Val 
625 630 - 635 640 



131 
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132 



Leu Lys Val Leu Asp Pro Ser His His Asp lie Ala Leu Ala Phe Tyr 

645 650 655 

Glu Thr Ala Ser Leu Met Ser Gin Val Ser His Thr His Leu Ala Phe 

660 665 670 

Val His Gly Val Cys Val Arg Gly Pro Glu Asn Ser Met Val Thr Glu 

675 680 685 

Tyr Val Glu His Gly Pro Leu Asp Val Trp Leu Arg Arg Glu Arg Gly 

690 695 700 

His Val Pro Met Ala Trp Lys Met Val Val Ala Gin Gin Leu Ala Ser 
705 710 715 720 

Ala Leu Ser Tyr Leu Glu Asn Lys Asn Leu Val His Gly Asn Val Cys 

730 735 
Leu Ala Arg Leu Gly Leu Ala Glu Gly Thr Ser 

745 750 
Ser Asp Pro Gly Val Gly Leu Gly Ala Leu Ser 
760 * 765 

Arg Val Glu Arg lie Pro Trp Leu Ala Pro Glu Cys Leu 

775 780 
Ala Asn Ser Leu Ser Thr Ala Met Asp Lys Trp Gly Phe 
790 795 800 

Leu Leu Glu lie Cys Phe Asp Gly Glu Ala Pro Leu Gin 

805 810 815 

Pro Ser Glu Lys Glu His Phe Tyr Gin Arg Gin His Arg 
820 825 830 

Pro Ser Cys Pro Gin Leu Ala Thr Leu Thr Ser Gin Cys 

840 845 
Glu Pro Thr Gin Arg Pro Ser Phe Arg Thr lie Leu Arg 

855 860 
Arg Val Gin Pro His Asn Leu Ala Asp Val Leu Thr Val 
870 875 880 

Ala Val Gly Pro Thr Thr Phe His Lys Arg Tyr 

890 895 
Asp Leu Gly Glu Gly His Phe Gly Lys Val Ser 
905 910 
Leu Tyr Cys Tyr Asp Pro Thr Asn Asp Gly Thr Gly Glu Met Val Ala 

915 920 925 

Val Lys Ala Leu Lys Ala Asp Cys Gly Pro Gin His Arg Ser Gly Trp 

930 935 940 

Lys Gin Glu He Asp He Leu Arg Thr Leu Tyr His Glu His He He 
945 950 955 960 

Lys Tyr Lys Gly Cys Cys Glu Asp Gin Gly Glu Lys Ser Leu Gin Leu 

970 975 
Pro Leu Gly Ser Leu Arg Asp Tyr Leu Pro Arg 
985 990 
His Ser He Gly Leu Ala Gin Leu Leu Leu Phe Ala Gin Gin He Cys 

995 1000 1005 

Glu Gly Met Ala Tyr Leu His Ala His Asp Tyr He His Arg Asp Leu 

1010 1015 1020 

Ala Ala Arg Asn Val Leu Leu Asp Asn Asp Arg Leu Val Lys He Gly 
1025 1030 1035 1040 



Tyr Leu 
725 

Gly Arg Asn He Leu 
740 

Pro Phe He Lys Leu 
755 

Arg Glu Glu 

770 
Pro Gly Gly 
785 

Gly Ala Thr 

Ser Arg Ser 

Leu Pro Glu 
835 

Leu Thr Tyr 

850 
Asp Leu Thr 
865 

Asn Arg Asp Ser Pro 
885 

Leu Lys Lys He Arg 
900 

Tyr Asp 



Gly Cys 
965 

Val Met Glu Tyr Val 
980 

Gly Leu 
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Asp Phe Gly Leu Ala Lys Ala Val Pro Glu Gly His Glu Tyr Tyr Arg 

1045 1050 1055 

Val Arg Glu Asp Gly Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys 

1060 1065 1070 

Leu Lys Glu Tyr Lys Phe Tyr Tyr Ala Ser Asp Val Trp Ser Phe Gly 

1075 1080 1085 

Val Thr Leu Tyr Glu Leu Leu Thr His Cys Asp Ser Ser Gin Ser Pro 

1090 1095 1100 

Pro Thr Lys Phe Leu Glu Leu He Gly He Ala Gin Gly Gin Met Thr 
1105 1110 1115 1120 

Val Leu Arg Leu Thr Glu Leu Leu Glu Arg Gly Glu Arg Leu Pro Arg 

1125 1130 1135 

Pro Asp Lys Cys Pro Cys Glu Val Tyr His Leu Met Lys Asn Cys Trp 

1140 1145 1150 

Glu Thr Glu Ala Ser Phe Arg Pro Thr Phe Glu Asn Leu He Pro He 

1155 1160 1165 

Leu Lys Thr Val His Glu Lys Tyr Gin Gly Gin Ala Pro Ser Val Phe 

1170 1175 1180 

Ser Val Cys 
1185 ' 
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Met Gin Tyr Leu Asn lie Lys Glu Asp 

Cys Asn Ala Met Ala Phe Cys 
1 5 
10 15 

Ala Lys Met Arg Ser Ser Lys Lys Thr 

Glu Val Asn Leu Glu Ala Pro 

2 0 2 5 

3 0 

Glu Pro Gly Val Glu Val lie Phe Tyr 

Leu Ser Asp Arg Glu Pro Leu 

3 5 4 0 

4 5 

Arg Leu Gly Ser Gly Glu Tyr Thr Ala 

Glu Glu Leu Cys lie Arg Ala 
5 0 5 5 

6 0 

Ala Gin Ala Cys Arg lie Ser Pro Leu 

Cys His Asn Leu Phe Ala Leu 
6 5 7 0 

7 5 8 0 

Tyr Asp Glu Asn Thr Lys Leu Trp Tyr 

Ala Pro Asn Arg Thr lie Thr 

8 5 

9 0 9 5 

Val Asp Asp Lys Met Ser Leu Arg Leu 

His Tyr Arg Met Arg Phe Tyr 
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CAATACAMTIOICW^^ 15J3 

TQnsTVRsoiixrQrTKccr soo 

rKr K.DKSKLtVrRTMC I C OV $20 

QISrXLQKHMMVllQHvril KZ S40 

RKEDi.zriix*icQCTrTKzr iso 

W 



rwvF 710 



7ao 

1313 
740 

1373 
0 740 



(77) Itr^^Jp 7- 1 0 7 9 8 3 



[US] 

*CAAWCCTCCACrrCr ATC JUWATWCCOITCACCTTCCTCCACCCAACTCC ACACACTTA 2433 

CCAAA0CtTATAAWK\TTCCATCCACTATCACCCAjeATr7CAec CC IU.IL r CACACCT 2493 

&«LXMMc•(6rcrorflrArft^ «oo 

CTCATCCCICATCTTAAC^fiCCTCTTTACTCC^ 2$S3 

VZROt KSLrTPOVtLtTCKO 630 

ATCCTAOCAAACATCACAATIgCtOCCCrACCC U i i^iOCAUClI 1 ItJ UmACACCCAC 2€13 

KtPKKRtCAtCrse^rCORO «40 

.OCrACACACTTtCAACACACACACtXCAACTTTCXACACCMCCTTCCCAAJ^TAACTTC 2673 ' 

VTQrrcRHLicrtcOLCicGttr eco 

CMXCTCTCCACATCTCC(»CTATC 

CCVCKCKYOPLQOHTGCVVA «eO 
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VKKLOKSTCCULftOrjCKrtS 900 

ATCCTCAMTCCTTCCACCATCACAACATOTCAACTi^^ JISJ 

.XL KSLQKOKIVKYlCCVCrSA 920 
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Clt^AJWJUy^TAAACAACCCATACATCAOU^mXC^^ 2973 

LQKKKS«ZO«Ki;i. LQYTSQI 960 

WyOCCCATOCAATATXTOCTACAXAAACCTAtATCCACACCCAC ^ ^ 3033 

CXCM CYLCYKKYXtt RV LATA 9a0 

AACAtApXSTCCAAAATCACAACAtXWTTAAAAtACCACACT^ 3093 

■ ZLVXMCMKVXXC OrCL TKV 1000 

TTCCOOCA«A<»AACAATACTACAAWrrW«»«XC^ 31S3 

trooKtYYicvKcrcccrxrv .1020 

TACCa«CtCAATCCp;MXXACA^^ jj^j 

YArt«l.Tt«Kr«VAXDVV «.r 1040 

WlCCriCTATAOCAACrTTOACAr^C^ 3373 

OVV LYCt.rTVZtKS KCP pvr 10«0 

y"5^*JTCATTC«:MTCATA)UU»JWX^^ 1333 

rK»MioMDXQCQMXvrHi.ic loeo 

CTACtCAACACCAACOCAACApWXAAOC^^ ,3„ 

X.LKSK CKLrK^KCCrDKITV XlOO 

ATCATCAO^AtTOirTCCAACAACAATCTCACCCACC C TCCCrcCl HJ^CCCACCTTTCO 34S3 

XKTXCVMKKVaQRPirHOL* 1120 

TOOWJTCC ATC>AATCCCCCACACTATACCrc 3543 

FCW IKSCTV> 1129 

ACCAACCACACTTCCACAACCACAACAAACCTCTCTACCCTTCTCTCTACAC^ 3575 

CATCATCCrACCTACCCACAACAAACTCTCACCCCtftCI C CTCXAAC C U iucm. 357^ 
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t h JAKl 

ATG CCT TTC TCT CCT AAA ATG AGO AGC TCC AAG AAG ACT GAG GTG AAC 123 
Met Ala Phe Cys Ala Lyo Met Arg Sor Sor Lys Lye Thr Glu Val Aan 16 

CTG GAG GCC CCT GAG CCA GGG GTG CAA GTG ATC TTC TAT CTG TCG GAC 171 
Leu Glu Ala Pro Glu Pro Gly Val Glu Val He Phe Tyr Lqu S«r Aop 32 

AGG GAG CCC CTC CGG CTG GGC AGT GGA GAG TAC ACA GCA GAG CAA CTG 219 
Arg GXu Pro Leu Arg Leu Gly Ser Gly Glu Tyr Thr Ala Glu Glu Leu 4S 

TCC ATC AGG GCT OCA CAG GCA TGC CGT ATC TCT CCT CTT TGT CAC AAC 2€7 
Cyo He Axg Ala Ala Gin Ala Cye Arg He Ser Pro Leu Cys hie Aen 64 

CTC TTT GCC CTG TAT GAC GAG AAC ACC AAG CTC TGG TAT GCT CCA AAT 315 
Leu Phe Ala Leu Tyr Asp Glu Aen Thr Lyo Leu Trp Tyr Ala Pro Aon 80 

CGC ACC ATC ACC GTT GAT GAC AAG ATG TCC CTC CGG CTC CAC TAC CGG 363 
Arg Thr He Thr Val Aep Asp Lye Met Ser Leu Arg Leu His Tyr Arg gfi 

ATG AGG TTC TAT TTC ACC AAT TGG CAT GGA ACC AAC GAC AAT CAG CAG 411 

Met Arg Phe Tyr Phe Thr Aen Trp Hie Gly Thr Asn Aep Aen Glu Gin 112 

TCA GTG TGG CCT CAT TCT CCA AAG AAG CAG AAA AAT GGC TAC GAG AAA 459 

Ser Val Trp Arg Hla Ser Pro Lya Lys Gin Lye Aen Gly Tyr Glu Lyo 128 

AAA AAG ATT CCA GAT GCA ACC CCT CTC CTT CAT CCC AGC TCA CTG GAG S07 

Lyo Lyo lie Pro Asp Ala Thr Pro Leu Leu Asp Ala Ser Ser Leu Glu 144 

TAT CTG TTT GCT CAG GGA CAG TAT GAT TTG GTG AAA TGC CTC GCT CCT S55 

Tyr Leu Phe Ala Gin Gly Gin Tyr Aop Leu Val Lys Cyo Leu Ala Pro ito 

7?I ^'^^ ^'^T GGA CAT GAT ATT CAG AAC GAG C03 

He Arg Asp Pro Lys Thr Glu Gin Acp Gly Hie Aep lie Glu Aen Glu 176 

TGT CTA GGG ATG GCT GTC CTG GCC ATC TCA CAC TAT GCC ATG ATG AAG 651 

Cye Leu Gly Met Ala Val Leu Ala lie Ser His Tyr Ala Mot Met Lyo 192 

w"^? CAG TTG CCA GAA CTG CCC AAG GAC ATC AGC TAC AAG CGA TAT 699 

Lyo Met Gin Lou Pro Glu Leu Pro Lya Asp He Ser Tyr Lys Arg Tyr 2O8 

ATT CCA CAA ACA TTG AAT AAG TCC ATC AGA CAG AGG AAC CTT' CTC ACC 747 

He Pro Glu Thr Leu Aen Lyo Sor lie Arg Gin Arg Aon Leu Leu Thr 224 

S^? ^T'^ ^'^ TTC CTA AAG GAA TTT AAC 79 5 

Arg Met Arg He Asn Aen Val Phe Lys Asp Phe Leu Lye Glu Phe Aen 24 0 

AAC AAG ACC ATT TGT GAC AGC AGC GTG TCC ACG CAT GAC CTG AAG GTG 843 

Aon Lye Thr He Cyo Asp Ser Ser Val Ser Thr His Asp Leu Lyo Val 256 



AAA TAC TTG GCT ACC TTG GAA ACT TTG ACA AAA CAT TAC CGT GCT GAA 
Lys Tyr Leu Ala Thr Leu Glu Thr Leu Thr Lys His Tyr Gly Ala Glu 
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[05] 

ATA TTT GAG ACT TCC ATG TTA CTC ATT TCA TCA GAA AAT GAG ATG AAT 
ia« Phe Olu Thr Ser Mec Leu Leu He S«r Ser Clu Asn Clu Met Aon 

TGO TTT CAT TCG AAT GAC GGT GGA AAC CTT CTC TAC TAC CAA GTG ATG 
Trp Phe His Ser Asn Asp Gly GXy Aen Val Leu Tyr Tyr Glu Val Met 

^ ^ <^ GGf^ ATC CAG TGG AGG CAT AAA CCA AAT GTT GTT 

VaX Thr Gly Asn Leu Gly He Gin Trp Arg Hie Lye Pro Aan Val Val 

TCT GTT GAA AAG GAA AAA AAT AAA CTG AAG CGG AAA AAA CTG GAA AAT 
Ser Val Glu Lys Glu Lyo Aen Lys Leu Lys Arg Lyo Lyo Leu Glu Asn 

AAA GAC AAG AAG GAT GAG GAG AAA AAC AAG ATC CGG GAA GAG TGO AAC 
Lya Asp Lye Lye Aep Olu Glu Lys Aen Lye lie Arg Glu Glu Trp Aon 

AAT TTT TCA TTC TTC CCT GAA ATC ACT CAC ATT GTA ATA AAG GAC TCT 
Afln Phe ser Phe Phe Pro Glu He Thr Hie He Val He Lya Glu Ser 

SI? ^ «^ ^« AAA ATG GAA CTG AAG CTC 

Val Val Ser He Aen Lye Gin Aep Aen Lyo Lyo Met Glu Leu Lya Leu 

l^i ^ '^^^ ™^ '^^^ ^ °TA GAT GGC TAC 

Ser Ser Hie Glu Glu Ala Leu Ser Phe Val Ser Leu Val Asp Gly Tyr 

TTC CGG CTC ACA GCA GAT GCC CAT CAT TAC CTC TGC ACC GAC CTG GCC 
Phe Arg Leu Thr Ala Aop Ala His Hie Tyr Leu Cya Thr Aep Val Ala 

CCC CCG TTG ATC GTC CAC AAC ATA CAG AAT GGC TGT CAT GGT CCA ATC 
Pro Pro Leu He Val Hie Aen He Gin Aan Gly ?ys His ^y P^ 

J?'^ I^^ ATC AAT AAA TTG CGG CAA GAA GGA AGC GAG GAG 

Cyo Thr Glu Tyr Ala He Asn Lys Leu Arg Gin Glu Gly Ser Glu Glu 

rft il? i?*^ '^^^ TTT GAC AAC ATC CTC 

Gly Met Tyr Val Lou Arg Trp Ser Cye Thr Aep Phe Asp Aen He Leu 

21? TU^ SIf i?^ IP ^^"^ ^^"^ <5TG CAG GGT GCC CAG 

Met Thr Val Thr Cya Phe Glu Lye Ser Glu Gin Val Gin Gly Ala Gin 

^« IT ^"^^ ^« AAG GGC CGC TAC AGT 

Lyo Gin Phe Lya Aan Phe Gin He Glu Val Gin Lyo Gly Arg Tyr fier 

fi?. ^ ^'^^ ™ ^ GAC CTC ATG AGC 

Leu His Gly Ser Asp Arg Ser Phe Pro Ser Leu Gly Asp Leu Met Ser 

CAC CTC AAG AAG CAC ATC CTG CGC ACG GAT AAC ATC AGC TTC ATC CTA 
His Leu Lys Lys Gin He Leu Arg Thr Aep Asn He Ser Phe Met Leu 

AAA CGC TCC TCC CAG CCC AAG CCC CGA GAA ATC TCC AAC CTG CTG GTG 
Lye Arg Cys Cye Gin Pro Lye Pro Arg Glu He Ser Aon Leu Leu Val 

GOT ACT AAG AAA GCC CAG GAG TCC CAC CCC GTC TAC CCC ATG AGC CAG 
Ala Thr Lya Lyo Ala Gin Glu Trp Gin Pro Val T/r Pro Met Ser Gin 
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3 52 



1179 
3£& 



1227 
364 



1275 
400 



1323 
41« 
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[06] 

CTG ACT TTC GAT CGG ATC CTC AAC AAG GAT CTG CTG GAG GCC GAG CAC 18 03 

Leu Ser Phe Aap Arg lie Leu Lye Lye Asp Leu Val Gin cly Glu Hia 576 

CTT GOG AGA GGC AOG AGA ACA CAC ATC TAT TCT GGG ACC CTG ATG GAT IfiSl 

Leu Cly Arg Gly Thr Arg Thr Hie lie Tyr Ser Gly Thr Leu Met Aep 592 

TAG AAG GAT GAC CAA.CGA ACT TCT GAA cy\G AAG AAG ATA AAA GTG ATC 1899 

Tyr Lye Asp Asp Glu Gly Thr Ser Glu Glu Lye Lye He Lye Val lie 606 

CTC AAA GTC TTA GAC CCC AGC CAC AGG CAT ATT TOO CTG CCC TTC TTC 1947 

Leu Lye Val Leu Asp Pro Ser Hie Arg Asp He Ser Leu Ala Phe Phe • €24 

GAG GCA GCC AGC ATG ATG AGA GAG GTC TCC CAC AAA CAC ATC GTG TAC 199S 

Glu Ala Ala Ser Met Met Arg Gin Val Ser His Lye His He Val Tyr 640 

CTC TAT GGC GTC TGT GTC CGC GAC GTG GAG AAT ATC ATG GTC GAA GAG 2043 

Leu Tyr Gly Val Cye Val Arg Acp Val Glu Aon He Met Val Glu Glu 656 

TTT GTG GAA GGG GCT CCT CTG GAT CTC TTC ATG CAC CGG AAA AGT GAT 2091 

Phe Val Glu Gly Gly Pro Leu Aep Leu Phe Met Hie Arg Lye Ser Aop €72 

GTC CTT ACC ACA CCA TGG AAA TTC AAA GTT GCC AAA CAC CTG GCC AGT 2139 

Val Lou Thr Thr Pro Trp Lya Phe Lye Val Ala Lys Gin Leu Ala Ser 688 

CCC CTC ACC TAC TTG GAG GAT AAA GAC CTG GTC CAT GGA AAT GTG TGT 2187 

Ala Leu Ser Tyr Leu Glu Asp Lya Aep Leu Val Hie Gly Aon Val Cye 704 

ACT AAA AAC CTC CTC CTG GCC CCT GAG GGA ATC GAC AGT GAG TGT GGC 2235 

Thr Lye Asn Leu Leu Leu Ala Arg Glu Gly He Asp Ser Glu Cyo Gly 720 

CCA TTC ATC AAG CTC AGT GAC CCC GGC ATC CCC ATT ACG CTG CTG TCT 2283 

Pro Phe He Lye Leu Ser Aep Pro Gly He Pro He Thr Val Leu Ser 736 

AGC CAA GAA TGC ATT GAA OGA ATC CCA TGG ATT GCT CCT GAG TGT GTT 2331 

Arg Gin Glu Cya He Clu Arg He Pro Trp He Ala Pro Glu Cyo Val 752 

GAG GAC TCC AAG AAC CTC AGT GTG GCT GCT GAC AAG TGG AGC TTT GGA 2379 

Glu Aep Ser Lye Aen Leu Ser Val Ala Ala Asp Lye Trp Ser Phe Gly 768 

ACC ACG CTC TGG GAA ATC TGC TAC AAT GGC GAG ATC CCC TTC AAA CAC 2427 

Thr Thr Leu Trp Glu He Cys Tyr Aen Gly Glu He Pro Leu Lys Asp 784 

AAG ACG CTG ATT GAG AAA GAG AGA TTC TAT GAA AGC CGG TGC AGG CCA 24 75 

Lys Thr Leu He Clu Lyo Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro 8 00 

GTG ACA CCA TCA TGT AAG GAG CTG GCT GAC CTC ATG ACC CGC TGC ATG 2523 

Val Thr Pro Ser Cye Lya Glu Leu Ala Asp Leu Met Thr Arg Cye Met 816 

AAC TAT GAC CCC AAT CAG ACC CCT TTC TTC CGA GCC ATC ATG AGA GAC 2 571 

Aon Tyr Asp Pro Asn Gin Arg Pro Phe Phe Arg Ala He Met Arg Aep 83 2 

ATT AAT AAG CTT GAA GAG CAG AAT CCA GAT ATT GTT TCC AGA AAA AAA 2619 

He Aen Lye Leu Glu Glu Gin Asn Pro Asp He Val Ser Arg Lye Lys 84 8 
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AAC CAG CCA ACT GAA CTC GAC CCC ACA CAT TTT GAG AAC CCC TTC CTA 2667 

Aon Gin Pro Thr Glu Val Asp Pro Thr His Phe Clu Lye Arg Phe Leu 864 

AAG AGG ATC CGT GAC TTG GGA GAG GGC CAC TTT GGG AAG GTT GAG CTC 271S 

Lye Arg He Arg Asp Leu Cly clu Cly Hi 8 Pho Cly Lya Val Glu Leu 880 

TGC AGG TAT GAC CCC GAA GAC AAT ACA GGG GAG CAC GTG GCT GTT AAA 2763 

Cyo Arg Tyr Aap Pro Glu Aep Aen Thr Gly Glu Gin Val Ala Val Lya S96 

TCT CTC AAC CCT GAG AGT GGA GGT AAC CAC ATA GCT GAT CT<3 AAA AAG 2811 

Ser Leu Lya Pro Glu Ser Gly Gly Asn Hi« He Ala Asp Leu Lyo Lya 912 

GAA ATC GAG ATC TTA AGG AAC CTC TAT CAT GAG AAC ATT GTG AAC TAG 2859 

Clu He Glu He Leu Arg Aen Leu Tyr Hie Glu Asn He Val Lye Tyr 928 

AAA CCA ATC TGC ACA GAA GAC GGA GGA AAT GGT ATT AAG CTC ATC ATC 2907 

Lya Gly He Cya Thr Glu Asp Gly Gly Aon Gly He Lye Leu He Met 944 

GAA TTT CTC CCT TCG GGA AGC CTT AAG GAA TAT CTT OCA AAC AAT AAG 29S5 

Clu Phe Leu Pro Ser Gly Ser Leu Lya Glu Tyr Leu Pro Lyo Aan Lye 960 

AAC AAA ATA AAC CTC AAA CAG CAG CTA AAA TAT GCC GTT CAG ATT TGT 3 003 

Aan Lye He Asn Leu Lys Gin Gin Leu Lya-1V^ Ala Val Gin He Cyo 976 

AAO GGG ATG GAC TAT TTG GGT TCT OGG CAA TAC GTT CAC CGG GAC TTG 3051 

Lyo Gly Met Aop Tyr Leu Gly Ser Arg Gin Tyr Val Hio Arg Aap Leu 992 

GCA GCA ACA AAT CTC CTT CTT GAG AGT G?A CAC CAA GTG AAA ATT GGA 3099 

Ala Ala Arg Aen Val Leu Val Glu Ser Glu His Gin Val Lyo He Gly 10O8 

GAC TTC GGT TIA ACC. AAA GCA ATT GAA ACC GAT AAG GAG TAT TAC ACC 314 7 

Aap Phe Gly Leu Thr Lya Ala He Glu Thr- Asp Lya Glu Tyr Tyr Thr X024 

GTC AAG GAT GAC CGG GAC AGC CCT GTG TTT TGG TAT GCT CCA GAA TGT 3195 

Val Lys Asp Aep Arg Asp Ser Pro Val Phe Trp Tyr Ala Pro Clu Cyo i04 0 

TTA ATG CAA TCT AAA TTT TAT ATT GCC TCT GAC GTC TGG TCT TTT GGA 3343 

Leu Met Gin Ser Lyo Phe Tyr He Ala Ser Aap Val Trp Ser Phe Gly 1056 

GTC ACT CTG CAT GAG CTG CTG ACT TAC TGT GAT TCA GAT TCT AGT CCC 3291 

Val Thr Leu His Glu Leu Leu Thr Tyr Cys Asp Ser Aep Ser Ser Pro 1072 

ATG GCT TTG TTC CTG AAA ATG ATA GGC CCA ACC CAT GGC CAG ATG ACA 3339 

Met Ala Leu Phe Leu Lys Met lie Gly Pro Thr Hie Gly Gin Met Thr 1088 

GTC ACA AGA CTT GTG AAT ACC TTA AAA GAA GGA AAA CGG CTG CCG TGC 33 87 

Val Thr Arg Leu Val Asn Thr Leu Lys Glu Gly Lys Arg Leu Pro Cyo 1104 

CCA CCT AAC TGT CCA GAT GAG GTT TAT CAG CTT ATG AGA AAA TGC TGG 34 3 5 

Pro Pro. Aen Cys Pro Aep Glu Val Tyr Gin Leu Met Arg Lye Cys Trp 1120 

GAA TTC CAA CCA TCC AAT CGG ACA AGC TTT CAG AAC CTT ATT CAA GGA 3483 

Glu Phe Gin Pro Ser Asn Arg Thr Ser Phe Gin Asn Leu He Clu Gly 113 6 

TTT GAA GCA CTT TTA AAA TAA ic«^ 



Phe Glu Ala Leu Leu Lys 



1143 
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ATG CCT CTG CGC CAC OXSG GGG ATG GCC AGO GGC AGT AAG CCC GTT GGG 354 

H€t Pro Leu Arg Hie Trp Gly Met Ala Arg Gly Ser Lye Pro Val Oly le 

GAT GGA GCC CAG CCC ATG GCT GCC ATG CGA GCC CTG AAG GTG CTT CTG 402 

Aep Gly Ala Gin Pro Met Ala Ala Met Gly Gly Leu Lyo Val Leu Leu 32 

CAC TGG GCT GGT CCA GGC GGC GGG GAG CCC TGG GTC ACT TTC AGT GAG 4 50 

Hie Trp Ala Gly Pro Gly Gly Gly Glu Pro Trp Val Thr Phe Ser Glu 48 

TCA TOG CTG ACA GCT GAG GAA GTC TGC ATC CAC ATT GCA CAT AAA GTT 49B 

ser ser Leu Thr Ala Glu Clu Val Cy^ lie Hia He Ala His Lya Val 64 

GGT Arc ACT CCT CCT TGC TTC AAT CTC TTT GCC CTC TTC GAT GCT CAG 546 

Oly He Thr Pro Pro Cys Phe Aan Leu Phe Ala Lou Pho Aep Aid Gin 6 0 

^ TGG TTG CCC CCA AAC CAC ATC CTA CAC ATC CCC AGA GAT 594 

Ala Gin Val Trp Leu Pro Pro Asn Hie He Leu Glu He. Pro Arg Aop 96 

GCA AGC CTG ATG CTA TAT TTC CGC ATA AGG TTT TAT TTC CGG AAC TGG 642 

Ala Ser Leu Met Leu Tyr Phe Arg Ho Arg Phe Tyr Phe Arg Aen Trp 112 

CAT GGC ATG AAT CCT CGC GAA CCG GCT GTG TAC CGT TGT GGG CCC CCA 69 0 

H16 Gly Met Asn Pro Arg Glu Pro Ala Val Tyr Arg Cyo Gly Pro Pro 128 

GGA ACC GAG GCA TCC TCA GAT CAG ACA GCA CAG CGC ATG CAA CTC CTG 738 

Gly Thr Clu Ala Ser Ser Asp Gin Thr Ala Gin Gly Met Gin Leu Leu 144 

CAC CCA CCC TCA TTT GAG TAC CTC TTT GAG CAG GGC AAG CAT GAG TTT 786 

Asp Pro Ala Ser Phe Glu Tyr Leu Phe Glu Gin Gly Lye His Glu Phe 160 

GTG AAT GAC GTG GCA TCA CTG TGG GAG CTG TCG ACC GAG GAG GAG ATC fi34 

Vai Aen Asp Val Ala Ser Leu Trp Glu Leu Ser Thr Glu Glu Glu He 176 

S?^ IT ^'^ CTG CAC CTC TGT 882 

Hie Hie Phe Lye Asn Glu Ser Leu Gly Met Ala Phe Leu Hie Leu Cye 192 

CAC CTC GCT CTC CGC CAT GGC ATC CCC CTG GAG GAG GTG GCC AAG AAG 
Hie Leu Ala Leu Arg Hie Gly He Pro Leu Glu Glu Val Ala Lye Lys 

ACC ACC' TTC AAG GAC TGC ATC CCG CGC TCC TTC CGC CGG CAT ATC CGG 
Thr Ser Phe Lye Asp Cya He Pro Arg Ser Phe Arg Arg Hie He Arg 

CAG CAC AGC GCC CTG ACC CGG CTG CGC CTT CGG AAC GTC TTC CGC AGG 
Gin Hie Ser Ala Leu Thr Arg Leu Arg Leu Arg Asn Val Phe Arg Arg 

TTC CTG CGG GAC TTC CAG CCG GGC CGA CTC TCC CAG CAG ATG GTC ATG 10 74 

Phe Leu Arg Aep Phe Gin Pro Gly Arg Leu Ser Gin Gin Met Val Met 25G 

CTC AAA TAC CTA GCC ACA CTC GAG CGG CTG GCA CCC CGC TTC GGC ACA 1122 

val Lye Tyr Leu Ala Thr Leu Clu Arg Leu Ala Pro Arg Phe Gly Thr 272 
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GAG CGT GTC CCC GTG TCC CAC CTC AGO CTO CTO GCC CAG GCC GAG GGC 1170 

Glu Arg Val Pro Val Cye Hla Leu Arg Leu Leu Ala Gin Ala Glu Gly 288 

GAG CCC TGC TAC ATC CGG GAC AGT GGG CTC CCC CCT ACA GAC CCT GGC 1218 

Glu Pro Cya Tyr lie Arg Aep Sez: Gly Val Ala Pro Thr Aep Pro Gly 304 

CCT GAG TCT GCT GCT GGG CCC CCA ACC CAC GAG GTG CTG GTG ACA GGC 1266 

Pro Glu Ser Ala Ala Gly Pro Pro Thr Kls Glu Val Leu Val Thr Gly 320 

ACT GGT GGC ATC CAG TGC TGG CCA GTA GAG CAG GAG GTG AAC AAG GAG 1314 

Thr Gly Gly lie Gin Trp Trp Pro Val Glu Glu Glu Val Aan Lye Glu 336 

GAG GGT TCT AGT GGC AGC AGT GGC AGO AAC CCC CAA GCC AGC CTC TTT 13 62 

Glu Gly Ser Ser Gly Ser Ser Gly Arg Aen Pro Gin Ala Ser Leu Phe 3S2 

GGG AAG AAG GCC AAG GCT CAC AAG GCA TTC GGC CAG CCG GCA GAC AGG 1410 

Gly Lys Lya Ala Lys Ala Hia Lyo Ala Phe Gly Gin Pro Ala Aep Arg 368 

CCG CGG GAG CCA CTG TOG GCC TAC TTC TGT GAC TTC CGG .GAC ATC ACC 1458 

Pro Arg Glu Pro Leu Trp Ala Tyr Phe Cya Aep Phe Arg Aep lie Thr 3 84 

CAC GTG GTG CTG AAA GAG CAC TGT CTC AGC ATC CAC CGG CAG GAC AAC 1506 

Hie Val Val Leu Lyo Glu Hie Cye Val Ser He His Arg Gin Asp Aen 4 00 

AAG TGC CTG GAG CTO AGC TTG CCT TCC CGG GCT GCG GCG CTC TCC TTC IS 54 

Lye Cya Leu Glu Leu Ser Lau Pro Ser Arg Ala Ala Ala Leu Ser Phe 416 

GTG TCG CTC CTC GAC GGC TAT TTC CGC CTG AOG GCC GAC TCC AGC CAC 1602 

Val Ser Leu Val Asp Gly Tyr Phe Arg Leu Thr Ala Aap Ser Ser Hia 432 

TAC CTG TGC CAC GAG GTG GCT CCC CCA CGG CTG GTG ATO AGC ATC CGG 1650 

Tyr Leu Cye His Glu Val Ala .Pro Pro Arg Leu Val Met Ser lie Arg 448 

GAT GGG ATC CAC GGA CCC CTG CTG GAG CCA TTT GTG CAG GCC AAG CTG 1698 

Aep Gly lie Hia Gly Pro Leu Leu Glu Pro Phe Val Gin Ala Lys Leu 464 

CGG CCC GAG CAC GGC CTG TAC CTC ATT CAC TGG AGC ACC AGC CAC CCC 1746 

Arg Pro Glu Asp Gly Leu Tyr Leu He Hie Trp Ser Thr Ser Hie Pro 480 

TAC CGC CTG ATC CTC ACA CTG CCC CAG CGT AGC CAG GCA CCA GAC GGC 1794 

Tyr Arg Leu He Leu Thr Val Ala Gin Arg Ser Gin Ala Pro Aep Gly 496 

S?^ '^^ ^CC ATT GAG CAG CAG GAC GGG 1842 

wet Gin Ser Leu Arg Leu Arg Lye Phe Pro He Glu Gin Gin Aep Gly Sl2 

CCC TTC GTG CTG GAG GGC TGG GGC CGG TCC TTC CCC AGC GTT CGG GAA 189 0 

Ala Phe Val Leu Glu Cly Trp Gly Arg Ser Phe Pro Ser Val Arg Glu 528 

err GGC GCT GCC TTC CAG CCC TCC TTG CTG AGG GCC GGG GAT GAC TGC 1938 

Leu Gly Ala Ala Leu Gin Cly Cye Leu Leu Arg Ala Gly Aap Aap Cyo 54 4 

TTC TCT CTG CGT CGC TCT TGC CTG CCC CAA CCA GGA GAA ACC TCC AAT 19 86 

Pne Ser Leu Arg Arg Cys Cye Leu Pro Gin Pro Cly Glu Thr Ser Aen 560 
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CTC ATC ATC ATG CGG GCG GCT CGG GCC AGC CCC AGG ACA CTC AAC CTC 2034 

Leu Il« Il« Met Arg Cly Ala Arg Ala Ser Pro Arg Thr Leu Aen Leu 576 

AGC CAG CTC AGC TTC CAC CGG GTT GAG CAG AAG GAG ATC ACC GAG CTG 2 OB 2 

Ser Gin Leu fier Phe Hio Arg Val Aep Gin Lye Glu He Thr Gin Leu 592 

TCC CAC TTG GGC CAG GOC ACA AGG ACC AAC OTO TAT GAG GGC CGC CTG 2130 

Ser Hio Leu Cly Gin Cly Thr Arg Thr Aen Val Tyr Glu Gly Arg Leu 508 

CGA CTG GAG GGC AGC GCG CAC CCT CAG GAG GGC AAC ATG CAT GAC GAG 2178 

Arg Val Glu Gly- Ser Gly Aep Pro. Glu Glu Gly Lye Met Asp Aap Glu 624 

GAC CCC CTC GTG CCT GGC AGG GAC CGT GGG CAG GAG CTA CGA GTG GTG 2226 

Asp Pro Leu Val Pro Gly Arg Asp Arg Gly Gin Glu Leu Arg Val Val 64 0 

CTC AAA GTG CTG GAC CCT AGT CAC CAT GAC ATC GCC CTG GCC TTC TAC 2274 

Leu Lya Val Leu Asp Pro Ser Hio Hio Asp He Ala Leu Ala Phe Tyr 656 

GAG ACA GCC ACC CTC ATC AGC CAG GTC TCC CAC ACQ CAC CTG GCC TTC 2322 

Glu Thr Ala Ser Leu Met Ser Gin Val Ser Hio Thr Hio Leu Ala Phe €72 

GTG CAT GGC GTC TGT GTG CGC GGC CCT GAA AAT AGC ATG CTG ACA GAG 2370 

Val Hie Gly Vel Cya Val Arg Oly Pro Glu Aen Ser Met Val Thr Glu 688 

TAC GTG GAG CAC GGA CCC CTG GAT GTG TGG CTG CGG AGG GAG CGG GGC 2418 

Tyr Val Glu Hio Gly Pro Leu Aap Val Trp Leu Arg Arg Glu Arg Gly 704 

CAT GTG CCC ATG GCT TGG AAC ATG GTG GTG GCC CAG CAG CTG GCC AGC 2466 

Hie Val Pro Met Ala Trp Lys Met Val Val Ala Gin Gin Leu Ala Ser 720 

GCC CTC AGC TAC CTG GAG AAC AAG AAC CTG GTT CAT OCT AAT GTG TGT 2514 

Ala Leu Ser Tyr Leu Glu Aan Lye Aan Leu Val His Gly Asn Val Cya 736 

GGC COO AAC ATC CTG CTG GCC CGG CTG GGG TTG GCA GAG GGC ACC AGC 2562 

Gly Arg Aan He Leu Leu Ala Arg Leu Gly Leu Ala Glu Gly Thr Ser 752 

CCC TTC ATC AAC CTG AGT GAT CCT GGC GTG OGC CTO GGC GCC CTC TCC 2610 

Pro Phe He Lya Leu Ser Aep Pro Gly Val Cly Lou Gly Ala Leu Ser 768 

AGG GAG GAG CGG GTC GAG AGG ATC CCC TGG CTG GCC CCC GAA TGC CTA 2658 

Arg Glu Glu Arg Val Glu Arg He Pro Trp Leu Ala Pro Glu Cya Leu 784 

CCA GGT GGG GCC AAC AGC CTA AGC ACC GCC ATG GAC AAG TGG GGG TTT 2706 

Pro Gly Gly Ala Aen Ser Leu Ser Thr Ala Met Aap Lys Trp Gly Phe 800 

GGC GCC ACC CTC -CTG GAC ATC TGC TTT GAC GGA GAG GCC CCT CTG CAG 2754 

Gly Ala Thr Leu Leu Clu He Cya Phe Aep Gly Glu Ala Pro Leu Gin 816 

AGC CGC AGT CCC TCC GAC AAG GAG CAT TTC TAC CAG AGG CAG CAC CGC 2802 

Ser Arg Ser Pro Ser Glu Lye Glu Hio Phe Tyr Gin Arg Gin Hio Arg 83 2 

CTG CCC GAG CCC TCC TGC CCA CAC CTG GCC ACA CTC ACC ACC CAG TGT 28 50 

Leu Pro Glu Pro Ser Cya Pro Gin Leu Ala Thr Leu Thr Ser Gin Cya 84 8 
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[011] 

CTG ACC TAT GAG CCA ACC CAG ACC CCA TCA TTC CGC ACC ATC CTC CGT 2896 

Leu The Tyr Glu Pro Thr Gin Arg Pro Ser Phe Arg Thr lie Leu Arg 8 £4 

GAC CTC ACC CGC GIG CAG CCC CAC AAT CTT GCT GAC GTC TTG ACT GTG 2946 

Afip L«u Thr Arg Val Gin Pro His Aen Leu Ala Asp Val Leu Thr Val 88 0 

AAC CGC CAC TCA CCG GCC GTC GGA CCT ACT ACT TTC CAC AAG CGC TAT 2994 

Aon Arg Asp Ser Pro Ala Val Gly Pro Thr Thr Phe Hi« Lye Arg Tyr 896 

TTG AAA AAG ATC CGA CAT CTG GGC GAG GCT CAC TTC GGC AAG GTC AGC 3042 

Leu Lye Lye lie Arg Aep Leu Gly Glu Gly Hie Phe Gly Lyo Val Ser 912 

TTG TAC TGC TAC GAT CCG ACC AAC GAC GGC ACT GGC GAG ATG GTG CCG 3090 

Leu Tyr Cys Tyr Aop Pro Thr Aan Asp Gly Thr Gly Glu Met Val Ala 928 

GTG AAA GCC CTC AAG GCA GAC TGC GGC CCC CAG CAC CGC TCG GGC TGG 3138 

Val Lya Ala Leu Lyo Ala Aep Cye Gly Pro Gin Hie Arg Ser Qly Tip 944 

AAG CAG CAC ATT CAC ATT CTC CGC ACQ CTC TAC CAC GAG CAC ATC ATC 3186 

Lye Gin Glu He Asp rie Leu Arg Thr Leu Tyr Hie Glu Hie He He 960 

AAG TAC AAG GGC TGC TGC GAG GAC CAA GGC GAG AAG TCG CTG CAG CTG 3234 

Lye Tyr Lye Gly Cye Cya GLu Aop Gin Gly Glu Lye Ser Leu Gin Leu 976 

GTC ATG GAG TAC GTG CCC CTG GGC AGC CTC CGA GAC TAC CTG CCC CGG 3282 

Val Met Glu Tyr Val Pro Leu Gly Ser Leu Arg Aop Tyr Leu Pro Arg 992 

CAC AGC ATC GGC CTC CCC CAG CTG CTG CTC TTC GCC CAG CAG ATC TGC 3330 

His Ser He Gly Leu Ala Gin Leu Leu Leu Phe Ala Gin Gin He Cye 1008 

GAG GGC ATG GCC TAT CTG CAC GCG CAC GAC TAC ATC CAC CGA GAC CTA 3376 

Glu Gly Met Ala Tyr Leu His Ala Hie Asp Tyr He His Arg Asp Leu 1024 

GCC GCG CGC AAC GTG CTG CTG GAC AAC GAC AGG CTG GTC AAG ATC GGG 3426 

Ala Ala Arg Aon Val Leu Leu Aop Aan Aep Arg Leu Val Lye He Gly 1040 

GAC TTT GGC CTA CCC AAG GCC GTG CCC GAA GGC CAC GAG TAC TAC CGC 3474 

Asp Phe Gly Leu Ala Lys Ala Val Pro Glu Gly His Glu Tyr Tyr Arg 1056 

GTG CGC GAG GAT GGG GAC AGC CCC GTG TTC TGG TAT GCC CCA GAG TGC 3522 

Val Arg Glu Asp Gly Aep Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys 1072 

CTG AAG GAG TAT AAG TTC TAC TAT GCG TCA GAT GTC TGC TCC TTC CCG 3 570 

Leu Lys Glu Tyr Lye Phe Tyr Tyr Ala Ser Asp Val Trp Ser Phe Gly 10B8 

GTG ACC CTG TAT GAG CTG CTG ACG CAC TGT GAC TCC AGC CAG AGC CCC 3 6 IB 

Val Thr Leu Tyr Glu Leu Leu Thr His Cye Aep Ser Ser Gin Ser Pro 1104 

CCC ACG AAA TTC CTT GAG CTC ATA GGC ATT GCT CAG GOT CAG ATG ACA 3 65S 

Pro Thr Lys Phe Leu Glu Leu He Gly He Ala Gin Gly Gin Met Thr H20 

GTT CTG AGA CTC ACT GAG TTG CTG CAA CGA CCG GAG AGG CTG CCA CGG 3 714 

Val Leu Arg Leu Thr Glu Leu Leu Glu Arg Gly Glu Arg Leu Pro Arg 113 6 
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CCC GAC AAA TGT CCC TCT GAG CTC TAT CAT CTC ATC AAG AAC TGC TCG 3762 

Pro Afip tyc Cys Pro Cya Clu Val Tyr Hie Leu Met Lye Aon Cys Trp 11S2 

GAG ACA GAG CCG Tcq TTT CCC CCA ACC TTC GAG AAC CTC ATA CCC ATT 3 810 

Glu Thr Glu Ala Ser Phc Arg Pro Thr Phe Glu Aen Leu lie Pro He 1168 

CTG AAG ACA GTC CAT GAG AAG TAC CAA GGC CAG GCC CCT TCA GTG TTC 3858 

Leu Lyo Thr Val Hiu Clu Lyo Tyr Gin Gly Gin Ala Pro Ser Val Phe 1104 

AGC GTG TGC 3867 

Ser Val Cye 1187 



[01 3] 

. + v 

kOa , 

^ — Jak2 

70 — 
43 — . 

ii «?? 



^mW- 7 - 1 0 7 9 8 3 
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pi leup . ns f ( Jakl ) * * MQVLNXKB 
pileup.msf (Xyk 2) MPLRHWGMAR 
pilGup.rasf (Jak2) MGMACLTMTE 

3 y -b y -»^ X M-M— L-M-E 



DCNAMAFCAK MRSFKKTEVK 

GSKPVO DaAQ 

MEATSTSPVH QNGDIPGSAN 



QWP.EPCVE VTFTLLDREP 

PMAA . MOOLK VLLHWAGPGG 

SVKQIEPVLQ VYLYHSLGQA 

-V EPGL- V-LY 



pileup. mof < Jakl ) 
pileup.msf (Tyk2) 
pileup.msf (Jak2 ) 
Z3 y -t? v-»f X 



LHLGSG 

GEPWVTPSES 
EOBYLKFPSO 
L-FSG 



EYTAEELCIR 
SWAEEVCIH 
ErVAEElCVA 
EMAEE-CI- 



AAQECSISPL 
lAHKVCirPP 
ASKRCGITPV' 
AA— COITP- 



CHNLFALYDE 
CFNI.FALFDA 
YHNMPALMSE 
CHNLFAL-DE 



STKLHYAPNR 
QAQVWLPPNH 
TERIKYPPNH 
WYPPMH 



pileup.msf (Jakl } 
pileup.msf (Tyk2) 
pileup.msf ( Jak2) 
3 V -b y -fh X 



IITVDDKTSL 
ILEIPHDASL 
VFHIDESTRK 
I — ID — TSL 



RLHYRMRFYP 
MLYFRIRPVP 
DILYRIRFYF 
-L-YRIRFYP 



TNWHCTNDNE 
RNWHGMNPRE 
PHWY* » . . . • 
-MWHG-M— E 



QSVWRHSPKK 
PAVYRCGPPG 
• « * • aCSGSS 
— V-RCSP" 



QKKGYEKKRV 
TEASSD. .QT 
RTYRYGVSRO 



pileup.msf (Jakl) 
pileup.msf (Tyk2) 
pileup. maf ( Jak2 ) 

3 y -b ylJ- X 



PEATPLLDAS 
AQCMQLLDPA 

aea.pllddp 
aea-p:#ld— 



SLEYLFAQGQ 
SFEYLFEQGK 
VMSYLFAQMR 
S-EYLPAQQ- 



YDIilKFLAPI 
HEFVNDVASL 
HOFVHCWIKV 
HDFV— A— 



RDPRTEQDGH 
WELSTEEBIH 

PVTH 

IE— H 



DIEKECL6KA 
HFKNESLGKA 
ETQEECLCMA 
NECLGMA 



pileup.msf (Jakl) 
pileup.msf (ryk2) 
pileup.msf (Jak2) 



VLAISHYAMM 
FLHLCHLALR 
VLDMMRIAKE 
VL H-A— 



KXMQLPELPK 
HGIPLEBVAK 
KDQTPLAVYN 
K L-EV-K 



DISYKRYIPE 
KTSPKDCIPR 
SVSYKTFLPK 
— SYK— IP- 



TLNKSIRQRN 
SFRRHIRQHS 
CVRAKIQDYH 
— R — IRQ — 



LLTRMRINNV 
ALTRLRLRKV 
ILTRKRIRYR 
-LTR-RIRNV 



pileup. msf < Jakl ) 
pileup. msf <Tyk2 ) 
pileup. maf (Jak2 ) 

3 y -b y X 



FKDFLKEFNN 
PRRFLRDPQ. 
FRRFIQQF. . 
FRRFL— "F — 



KTICDSSVST 

PGRLSQ 

• • . SQCKATA 



HDLKVKYIAX 
QKVMVKYLAr 
RKLKLKYLItl 
— LKVKYLAT 



LETLTXHYGA 
LERLAPRFGT 
LBTLQSAFYT 
LETL — -FGT 



EIFETSMLLI 
ERVPVCHLRL 
EQFEV... , . 
E-FEV— L — 
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pileup. mBC(Jakl) 
pileup.msf (Tyk2) 
pileup.msf (Jak2) 

3 y -b y X 

pileup.msf (Jakl) 
pileup.msf (Tyk2) 
pileup.msf (Jak2) 

3 y -b y X 

pileup.msf (Jakl) 
pileup.msf (Tyk2) 
pileup.msf {Jak2) 
3 y -b y -rt- X 

pileup.msf (Jakl) 
pileup.msf (Tyk2) 
pileup.msf (Jak2) 

3 y -b y -^^ X 



INLKQQLKYA 
ICLAQLLtFA 
IDHKKLLQYT 
I-LKQLL-YA 

TKAIETDKEY 
AKAVPEGHEY 
TKVLPQDKEY 
TKA-P-DKEY 

LTYCDSDFSP 
LTHCDSSQSP 
FTYIEKSKSP 
LTYCDSS-SP 

VYQLMRKCWE 
VYHLMKKCWE 
lYVIKTECWN 
VY-LM — CWE 



IQICKCMDYL CSRQYVHRDI. AARNVLVESE HQVKICDFGL 

QQICECMAYL HAQHYIHRDL AARNVLI-DND RLVXIGDPGL 

SQICKGMEYL GTKRYIHRDL ATRNILVENE NRVKIGDFGL 

-QICKGM-YL G YIHRDL AARNVLVENE — VKlGDFGL 



YTVKDDRDSP VFWYAPECI*! 

YRVREDGD S P VFWY APECI»K 

YKVKEPGESP IFWYAPESLT 

Y-VKEDODSP VFWYAPECL- 



QCKFYIASDV HSFGVTIiHEL 

EYKFYYASDV WSFGVTLYEL 

ESKFSVASDV WSFGWLYEL 

ESKPSVASDV WSFGWLYEL 



MALFLKMIGP T.HGQMTVTR LVNTLKEOKR LPCPPMCPDE 

PTXFLELIGl A.QGCMTVLR LTELLERGER LPRPDKCPCE 

PVEFMRMIGN DKQGQMIVFH LIELLKSNCR LPRPEGCPDE 

P— FL-MIC- — QGQMTV-R L-ELLK-O-R LPRP— CPDE 



FQPSNRTTFQ NLIEGFEALL 
TEASPRPTFE NLIPILKTVH 
NNVSQRPSFR DLSFGWIKSG 
S-RPTF- NLI-G 



EKYQGQAPSV 
TV* 



FSVC* 



(88) 
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imi 5] 

pileap-mef (Jakl) SSEMBLSRCH Sms CNV LYEV34VTCNL GIQWRQKPNV 

pileup*msf (ryk2) LAQAEOEPCT IRDSGVAPTD PGPESAAGPP THEVLVT6TG GIQWWPVEEE 

pileup.maf (Jak2) KE SAHGPSGEEI FATIIITGNG GIQWS 

E C- — DS C — — EV-VTGNG GIQMS 

pileup.msf (Jakl) VPVEXE KNKLK RKKLEYNKHK KDDERNKLRE EWNNFSYFPE 

pilGup.ra8£(Tyk2) VNKEECSSCS SGRNPQASLF GKKAKAHKAP CQPADRPREP LWACTCOPRD 

pileup.msf (JAk2) RGK HKESBTLTEQ DVQLYCDPPD 

3 V -b y U- X V— E L- -KK K-K B- -W— FCDFPD 



pileup.msf {Jakl ) 
pileup.maf (Tyk2 ) 
pileup.msf ( Jak2) 

3 y -fe y X 



ZTHIVIKE SW SINXQDKKNK ELKLSSREBA LSFVSLVDGY 

ITHWLKE HCV SIHRQDKKCL EI^SLPSRAAA LSFVSLVDGY 

IIDVSIKQAN QECSKESRIV TVHKQDGKVL EIELSSLICEA LSFVSLIDGY 

ITHWIKE— SIHKQDITK-I. EL-LSSR-EA LSFVSLVDGY 



pileup.msf (Jakl) 
pileup.msf (Tyk2) 
pi leup . ms f ( Jak2 ) 



FRLTADAHHY LCTDVAPPLI VHNIQNGCHG PICTEYAINK LRQEOSEEGM 

FRLTADSSHY LCHEVAPPRL VMSIRDGIHG PLLEPFVQAK LR...PEDGL 

YRLTAOAHHY LCKEVAPPAV LENIHSNCHG PISMDFAISK LKXAGKQTGL 

FRLTADAHHY LC-EVAPP — V-NI— GCHG PI FAI-L LR — G-B-GL 



pileup. msf ( Jakl ) 
pileup. msf (Tyk2 ) 
pileup* msf ( Jak2 ) 

3 y-b y +^ X 



YVLRWSCTDF DHILMTVTCG EKSEVLGCQK . .QFNFQIE VQKPRYSLHC 

YLIHWSTSHP YRLILTVA. . QRSQAPDGKQ SLRLRKPPIB QQD6AFVLEG 

YVLRCSPKDF NKYFLTFA.V ERENVIEYKH CLITKN ENGEYNLSG 

YVLRWS— DF LTVA— ERS-V— G— -L — KNP-IE -0-G-Y-L-C 



pileup . msf (Jakl ) 
pi leup .msf (Tyk2 ) 
pi leup . ms f ( Jak2 ) 

3 y ^ y X 



SMDMFPSLRD 
WGRSFPSVRE 
TKRNPSNLKD 
— R-FPSLRD 



LMKHLKKQIL 
LGAALQGCLL 
LLHCYQKETV 
L-N-LQ L 



RTDNISFVLK 
RACDDCPSLR 
RSDSIIFQFT 
R-D-I-F-L- 



RCCQPKPREI 
RCCLPQPCET 
KCCPPKPKDK 
RCC-PKP-E- 



SlfLLV 

SNLIT 

SNLLVPRTNG 
SNLLV 



pileup.msf (Jakl) 
pileup.msf (Tyk2 ) 
pileup.msf (Ja)c2 ) 

3 y -b y X 



. .ATKKAQEW QPVYSMSQLS FDRILKKDIX QOEHLGRGTR THIYSGTLL. 

MRGARAS PRTLNLSQLS FHRVDQKBXT QLSHLGQGTR TNVYEGRLRV 

X5DVQZSPTL QRHNNVNQMV FHKIRNEDLI FNESLGQGTF TKIFKGVRRE 
A QR— M-SQLS FHRI— KDII Q-EHLGQOTR P-IY-G-LR- 
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pileup.msf (Jakl) 
piLcup.mgf (Tyk2) 
pileup.msf {Jak2) 



ECSGDPEEGK 



YKDEBGIAEE 
KDDBDPLVPO 

VGD 

~DE — 



KFKVAKQLAS 
KKWAQQLAS 
KLGVAKQLAH 
K— VAKQLAS 



ALSYLEDKDL 
ALSYLENKNI. 
AMKPLEEKSL 
ALSYLE-L-L 



pilaup.maf (Jakl) MMRQVSHXHI VYLrCVCVRD 

pileup.maf (Ty)c2) LMSQVSHTttl. AFVHGVCVRG 

pileup.msf (Jak2) MMSQLSHKHL VLNYCVCVCG 

3 y -b V •9- ;^ MMSQVSRKHL V-"YCVC\mO 

plLeup^mef (Jakl) 
pileup.maf (Tyk2) 
pHeup.msf (Jak2) 
n y -b y If X 

pileup.maf (Jakl) 
pilGup.maf (Tyk2) 
pileup.maf {Jak2) 

3 y Hr y If X 

pileup.maf <Jakl) 
piloup-msf (Tyk2) 
pileup.mof (Jak2) 

Z7 y -fe y i^ X 

pi leup . mo f ( Jakl ) 
pileup.maf (ryk2) 
pileup.maf (Jak2) 
3 y -b y if X 

pileup.msf (Ja3cl) 
pileup.maf (ryk2) 
pi leup . maf ( Jak2 ) 

3 y -fe y If X 

pileup.maf (Jakl) 
pileup . msf ( Tyke2 ) 
pileup.maf (Ja)c2) 

3 y -b y if X 



PGIPVSVLTR QECIERIPHI 

PCVGLGALSR EERVERIPVfL 

PGISITVLPK DILQERIPWV 

PCI VL-R -B — ERIPW- 

HGE I PLKDXr LIEKERFYES * 

DCEAPLQSRS PSEKEHFYQR 

CGDKPLSALD SQRKLQPYED 

-CE-PL --EKE-E7E- 

^RAIKRDINKL .....E 

' RTILRDtTRI* Q 

RAVIRDLNSL" FTPDYEtLTE 

RAI-RDLH-L ^ B 

LKKRIRDLGEG HPOKVELCRY 

LKKIRDLGEG HFGKVSLYCY 

LKFLQQLGKC NFCSVEMCRY 

LK-IRDLGEC HFCKVELCRY 

EIEILRNLYH ENIVKYKGIC 

EIDILRTLYH EHIIKYKGCC 

EIBILKSLQH DNVKYKCVCQ 

EIEILR-LYH ENIVKYKC-C 



K. . . . KIKVI LKVLOPSHRD ISLAPFEAAS 
RDRCQELRW LKVLDPSHHD lALAFYETAS 
YGQLHKTEVL LKVLDKAHRN XSESPPEAAS 
K~V- LKVLDPSHRD ISIAPPEAAS 

VEWIKVZEFV BGGPLDLFMH RKSDALTTPW 

PEMIKVTEYV EHGPLDVWLR RERGHVPMAW 

EENILVQEFV- KFCSLOTYLK KtTKKSIMILW 

-ENIKV-EFV E-GPIJ)— L- R W 

VHCMVCTKNL LLAR.EGTDS DIGPFIKLSD 

VHCKVCCRNI LLAR.LGLAE GTSPFIKLSD 

IHCMVCAKMl LLIREE0P31T- GMPjpPrXLSD 

VHGHVC-KNl LLAR-EG G — PPIKLSD 

APECVEDSKN .LSVAADKWS FCTTLWEICY 

APECLPGOAM SLSTAKDKWG FCATLLBICP 

PPECIENPKN .LNIATDKWS FCTTLWBICS 

APEC-E— KN -I^-A-DKWS FOTTLWEIC- 

RCRPVTPSCK EI*ADL«rRCM NYDPNQRPFF 

QHRLPEPSCP QIATLTSQCL TYEPT^RPSF 

KHQLPAPKMT EIANLllJNCM DYEPDFRPAF 

-HRLP-PSC- ELA-L CM -YEP-QRP-F 

EQN . PDI . . . . VSEKQPTIE VDPTKFEKRT 

PHHLADV. . . .LTVHPDSPA SDPTVFHKRY 

NDMLPKKRIG AIX5FSGAFED RDPTQFEERH 

— MLPD -L -DPT-PEKR- 

DPBCDKTGEQ VAVKSLKPES GCNHIADLKK 

DPTHOOTOEM VAVKALKADC CPQHRSGWKQ 

DPI*QDNT0EV VAVXOOiQ-HS TEEHLRDPER 

DP— DNTOE- VAVK-LK — S G — H~D-K- 

MEOGGHGIKL IMEFtPSGSI. KEYLPXNKNK 
EDQGEKSLQL VMEYVPIiGSL RDniP..RHS 
YSAGRRNLRL IMEYLPYCSL RDYI^KHKER 
C L-L IMEYLP-CSL RDYLPK-K— 
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